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Week of Commemoration 


ATTLE of Britain Week will always hold a special place in the lives xf the people 
of these islands, who owe their very existence to the air battle it commemorates. 
During the week all kinds of events are planned, as a memorial to the pilots 

who were lost defending their country in the late summer of 1940 and also to renew 
and increase enthusiasm for the Service they represented. Outstanding are the forma- 
tion fly-past over London, led by a lone Hurricane, the Service of Remembrance at 
Westminster Abbey, and the “‘at home’’ or open day which permits the public to 
visit and get to know about the men and the work of their local Air Force stations. 
It might have been thought that this year these many local R.A.F. displays would 
have been quite small and simple affairs, coming as they did at the end of a long and 
full season of flying meetings. This was not the case, and it augurs well for recruit- 
ing and support of the R.A.F. in general that such an excellent and enthusiastic 
attendance—170,000 larger than last year’s—rewarded the truly excellent work of the 
82 units which were open for all on Saturday. It was apparent that enthu- 
siasm, care and patience in preparing attractive and absorbing exhibitions of Service 
work and equipment, the variety of which was enormous, called forth a worthy 


-response from the public—sons, fathers and even the mothers and daughters— 


which will undoubtedly be of inestimable value to the R.A.F. cause in the future. 

The Services are still as short of the type of men they need, with the right qualifi- 
cations for a number of essential branches, as this country is of dollars; and here 
‘‘devaluation’’ is impossible, and in one sense unthinkable. It is to be hoped that 
some of the young men who were so obviously impressed with what they saw on 
Saturday will feel inclined to consider service in the R.A.F. as their career 

On a different but closely allied subject, it may be remarked that the close linking 
of Army, Navy and Auxiliary Air Force units has always been of the greatest value in 
keeping the public and their local units in close and sympathetic liaison. People 
are much more interested to know that their sons are to serve in a regiment raised in 
and named for the city, area, or county, and much more ready to give support. In 
the R.A.F., squadron numbers mean little to the public and are, in fact, for security 
reasons kept secret when associated with a particular station or aircraft type— 
except, it seems, on the occasion of the Battle of Britain ‘‘ At Homes,’’ when security 
appears virtually to go by the board. 


Inter-City Jets 


N proposing a vote of thanks to Mr. Edgar Atkin for his British Commonwealth 
and Empire Lecture, ‘‘Inter-City Transport Development on the Common- 
wealth Routes,’’ an abstract of which appears on pages 390-393, Mr. Peter 

Masefield voiced a general regret that there would be no ensuing discussion. Lucid 
as was the lecturer’s presentation of the pure-jet case, there were designers and others 
in the audience who, Mr. Masefield believed, would be delighted to ‘‘ take off their 
coats’’ and join issue. It would then be seen that they had put their shirts on the 
turboprop as the power plant for inter-city airliners! 

Though Mr. Atkin had tried to be as unbiased as possible, he was able to note, 

a propos of the turbojet, that it was now not so much a question of whether or no, 
but rather when, it would be introduced into service. In their C-192 Jetliner, 
A. V. Roe (Canada), Ltd., have already translated his design precepts into practice, 
and the highest hopes are entertained for this four-Derwent, 36-40-seater. But 
though we in the Old Country are less anxious to strike out along the same adven- 
turous road, choosing rather to foster the airscrew-driving turbine for inter-city 
applications, we already have behind us the unique experience afforded by the 
Tudor 8 and Nene-Viking, and await the Tudor 9 and Tay-Viscount to further our 
enquiries. Moreover, though specifically for long-range service, the D.H. Comet is 
fast:amassing data applicable to the design of all pure-jet transports. 

Mr. Atkin’s paper admirably exemplifies the bold, earnest spirit which permeates 

Canada’s aircraft industry, and that it is being eagerly compared with studies in 
hand (or possibly pigeon-holed) in British design offices we have no doubt. 
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DAK witTH 
AMBITION 


Armstrong Siddeley Mambas Transform a 


Familiar Transport Aircraft : : Impressions 


in the Air . . . by the EDITOR 


casting round to find a replacement for their DC-3s, 

a new and intriguing possibility has entered the pic- 
ture in the form of a Dakota or DC-3 airframe, repowered 
with two of the latest Series 3 Mamba turboprops. 

When the time comes to implement I.C.A.O. recom: 
mendations and many old DC-3s which can no Ionger meet 
the requirements (except with a much-reduced and there- 
fore uneconomical payload) must cease to operate, there 
will undoubtedly be much wailing and gnashing of teeth. 
Some operators have faced facts, examined the position 
and are greatly depressed ; many others, large and small, 
have as far as possible avoided thinking about the matter. 
No existing post-war design in a similar class to the ‘‘ civil 
Dakota’’ would be able to take over its diverse duties. 
Nor is a new aircraft likely to be able to offer the same 
economy of operation, and particularly maintenance, for 
several years after its introduction. Additionally, with the 
exception of major airlines, few DC-3 operators are able 
to afford the new aircraft and are only able now to show 
a reasonable profit because their ex-Dakota aircraft were 
brought in and converted at prices quite unrelated to their 
value when new. 

To meet the replacement problem the makers of the 
highly successful old DC-3 now offer the new Super DC-3, 
much improved and higher powered, but, with its tail- 
wheel undercarriage, and still of out-dated conception. Per- 
haps in America a few such aircraft will sell, but some 
200,000 hard dollars (£71,000) per obsolescent ‘‘new’”’ 
machine will be hard to come by elsewhere, particularly 
in Europe. 

Last week a very large number of flying people—there 
were visitors to Bitteswell, including a good proportion of 
V.I.P.s from abroad, on almost every day—were introduced 


: ‘OR the many operators throughout the world who are 





~ Flight” photograph 


The Mamba 3, exceptionally accessible, !ooks diminutive: in 
its large but shapely cowling. The jet pipe is bifurcated. 


FLIGHT, 22 September 1949. 
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“ Flight ” photograph 
When idling at 8,000 r.p.m. the Mambas sound quiet both 
to the passenger and to an observer from the outside. 





to another approach to the DC-3 problem, namely, the 
re-powering of existing machines to prolong their useful 
life. But this new approach is more than a power con- 
version ; it is a transformation which can bring the aircraft 
into line with modern ideas, enable it to be a sound econo- 
mic proposition while meeting I.C.A.O. requirements, pre- 
pare its operators and their pilots for the inevitable next 
stage—an aircraft designed for gas-turbine power units— 
and, above all, achieve these various ends for a relatively 
modest outlay. There is every reason to believe that, 
having paid about £20,000 ($56,000) for the engine and the 
simple conversion, a company would be able to operate 
efficiently, with greater speed and comfort, with unchanged 
airframe serviceability or spares, and with engine reliability 
of a very high order. (The figure of £20,000 is our own 
estimate, based on a possible first cost per Mamba of £8,000 
—a sum likely to be reduced considerably if a fair number 
of engines is produced.) Mambas would enter service with 
an overhaul period of only 250 hours, but some 8,000 
hours’ running experience to date has indicated that they 
will require very little attention between times, and that 
the period will be increased appreciably as experience is 
built up. 

It has been suggested that the very much smoother 
operation of turboprops as compared with piston engines 
may result in improved airframe and equipment service- 
ability and life of components. The Mamba Dak is an 
excellent aircraft with which to test this assumption. 


The Armstrong Siddeley Company is to be congratu- * 


lated not only on its enterprise but also on the remarkable 
rapidity with which it has made this first Dakota conver- 
sion. The aircraft was flown in in standard form on June 
19th ; the first meeting to discuss the work to be done was 
held on June 22nd; on July 8th a second meeting settled 
details and drawings ; and on August-27th the machine flew 
for the first time on the power of its Mambas. 


Impressions in the Air 

Before giving details of the Mamba installations and 
operational data calculated by Armstrong Siddeley, a few 
impressions formed during a flight in the Mamba Dak must 
be placed on record. The airframe involved in this first 
conversion is a standard Service Dakota, registration 
KJ839. It is completely unfurnished and lacks any form 
of soundproofing. The Mamba ASM3s (or Series 2) have 
been substituted for the 1,200 h.p. Pratt and Whitney Twin 
Wasps with the very minimum of modification to the 
airframe. 

One or two minor alterations will be made to this and 
subsequent aircraft as a result of the first 12 hours’ (the 


total on September 15)-flight-testing. In addition, the posi- . 


tion of the Mambas is at present such that the airscrews 
B2 
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“ Flight” photograph 
New engine dials and the revised four-lever pedestal will be 
noticed at once by pilots familiar with the standard Dakota. 








are now exactly level with the pilot. This is not in accord- 
ance with I.C.A.O. regulations and, though convenient from 
the c.g. point of view on this first machine, it will be altered. 

The Mambas were in this instance started-up with the 
aid of external compressed-air bottles, but electric starters 
are now available. There was nothing unusual about the 
procedure or their behaviour although they happened to 
be the first pair of Series 2 engines for flight-test with 
the 1,475 e.s.h.p. rating. When idling they produced very 
little noise or vibration anywhere in the aircraft, even 
though they were separated from the listener by nothing 
more substantial than the 20-gauge fuselage skin. 

The cockpit of the Dakota shows little change, and the 
standard fuel-tanks and lines are employed. In place of 
the normal six levers on the central pedestal (throttles, 
mixtures and airscrews) there are only four: two power 
levers and two high-pressure cocks. Certain instrument 
changes are also apparent: new r.p.m. indicators reading 
up to 15,000 or more and of two-needle (sensitive-altimeter) 
pattern; jet-pipe temperature gauges; burner-pressure 
gauges ; rear-bearing temperature gauges—each pair neatly 
teplaces or adds to the normal Dakota complement. 

On take-off at about 15,000 r.p.m. turbine speed the 
four-blade de Havilland airscrews gave forth an urgent roar 
very similar to that of the original Twin Wasp in fine pitch. 
Other than this there was very little noise and remarkably 
little vibration. Naturally, the more powerful and lightly 
loaded aircraft came off and climbed into the hazy Midland 
atmosphere with alacrity, and, as soon as the Mambas 
were eased back to cruising r.p.m., the airscrew noise was 
greatly reduced and the aircraft went scudding around the 
airfield steeply banked at about 180 kt. 


A.U.W. 28000 Ib. 


ALTITUDE 1Q000 ft. 


RBW. 
NORMAL CRUISE AT 8D0OFt. 







MAMBA 
175 OPTIMUM 
CRUISE 


PAYLOAD(Ib) 


MAMBA MAX. 
CONTINUOUS 


oy 


2 100 200 30 400 SOO 600 7O 800 900 100 
STILL AIR RANGE, INCLUDING ALLOWANCES (miles) 


37% 


It would be idle to expect silence in the main body or, 
for that matter, the crew compartment of the machine, but 
the noise was vefy appreciably less than in the standard 
aircraft. One could talk without shouting and clearly hear 
the wind-noises around the fuselage above the deeper note 
from the power units. The quality of the noise also lacked 
the oppressive, penetrating quality which makes one wish 
to plug one’s ears, and which is a principal fatigue ingred- 
ient. In addition to the noise reduction there was a marked 
smoothness which is new to the Dakota. There is little 
doubt that a soundproofed and fully furnished aircraft 
would offer a remarkable advance in silence and lack of 
vibration and thus match the qualities of the turboprop 
prototypes of he new generation of airliners. 

That the Mamba Dak has a lively performance is appar- 
ent both from the ground and in the air. It can cruise 
comfortably at 180 kt (200 m.p.h.) and with the starboard 
airscrew feathered (and for once stationary) it maintained 
a comfortable 130/140 kt (150 m.p.h.) turning easily to- 
wards the operative unit. Its maximum speed is ever 225 kt 
(260 m.p.h.), but at this early stage of testing about 180 kt 
is considered sufficient at low level, as on a demonstration 
fly-past, and maximum weight is limited to 24,000 lb. 

Perhaps the most important performance consideration of 
all, however, is the ability to meet I.C.A.O. requirements 
for single-engine failure on take-off, at an all-up weight of 
26,700 lb—only 1,300 lb less than the maximum all-up 
weight at present authorized in this country for take-off 
from first-class airfields. 


The Mamba Installation 


The new Mamba nacelles are unusually shapely, even 
though the maximum overall diameter governed by the 
original piston-engine installation is 55.5in, whereas the 
maximum diameter of the gas turbine is only 28in. The 
total installed weight of each power-plant with airscrew 
is 2,000 lb, which is some 500 lb lighter than for the Twin 
Wasp. Although it might be possible to reduce the size 
of the Mamba Dak to gain any real advantage would entail 
a new undercarriage. Such a major modification is opposed 
to the whole conception of the conversion, a guiding prin- 
ciple of which has been to install the Mambas with the 
very minimum of alteration to the Dakota airframe, control 
system, fuel system or nacelle aft of the main bulkhead. 

On the Mamba 3s as much of the available power as pos- 
sible is diverted to the airscrews—this is in keeping with 
the latest ideas on turboprops—and it is noticeable that 
the area of the jet pipes is considerably greater than on 
early installations. The exact form of the twin jet-pipes 
for each Mamba has not yet been settled, but the pipes 
illustrated represent a second long stage in development, 
and it is believed that they can now be cut back some 
18in or 2ft at an oblique angle to blend with the wing 
contour without fear of damage from heat to skin or 
fabric. For the first few hours of ground running 
short pipes were fitted flush with the end of the nacelle 
fairing on top of the wing, but it was found that on the 
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Gomparative payload/range curves for the piston-engined and Mamba 3 turboprop-powered Dakotas. Left, for the present 


authorized all-up weight of 28,000 ib; right, 


with a.uw. adjusted to comply with 1.C A.O. take-off requirements. Range 
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THE R.ALF. 
REMEMBERS | 


Battle-of-Britain Week: 
The Fly-past and Displays 


(Illustrated with “Flight” photographs) 


s. : 
Fly-past: The lone Hurricane draws 
ahead of the first Lancaster for- 


mation after passing Tower Bridge. 


N any attempt to assess the merits of Battle-of-Britain 
Week, 1949, as represented by the fly-past on Thursday, 
and the ‘‘at homes’’ staged by 82 R.A.F. stations in 

all. parts of the country, two aspects stand out clearly: 
first, the general excellence and varied nature of the Saturday 
displays, and particularly of the ‘‘static’’ shows which most 
of the stations staged; and, secondly, the high degree of 
flying skill and of flying-control organization which enabled 
the occasion to pass off with only one accident, two others 
which occurred on the same day having nothing to do (news- 
paper headlines notwithstanding) with- the displays. When 
the enormous aggregate of hours flown is taken into account, 
together with the fact that an intricate timetable of visits 
by aerobatic and other touring teams and individual aircraft 
had to be fitted into local programmes—themselves compli- 
cated at some stations by civilian joy-riding activities—the 
day’s record leaves no room for criticism on such a score. 

Perfect weather on Saturday encouraged large crowds, and 
the R.A.F. Benevolent Fund and R.A.F.A. should benefit 
accordingly. Biggest attendance was at Castle Bromwich 
(60,000), while Biggin Hill was second with 55,000. 

In the notes that follow are brief commentaries on the 
Thursday fly-past and on a number of Saturday’s displays. 
Reference to the Thanksgiving Service in Westminster Abbey 
is made on p. 397. 

In spite of a meteorological postponement of four hours, 
the fly-past brought thousands of Londoners to their office 
roofs. From the roof of Flight offices the traditional Hurri- 
cane could be seen weaving behind the first twelve Lancasters 
as these work-stained old-timers boomed along to Tower 
Bridge. Level with the Tower the fighter had gained the 
lead. Another dozen ‘‘Lancs’’ passed, in fair order, then 
two bunches of five Lincolns each. The port machine of the 
first group, and the starboard of the second group, were badly 
out of station, but in view of the prevailing. conditions of 
bumpy air and poor visibility one readily sympathized. After 













a lengthy pause ten U.S.A.F. B-50s passed near St. Paul's in 
fine style, followed closely by five Hastings, also doing well, 
but rather too high. The earlier of the Mosquito flights, next 
in the parade, were none too happy in their formation, and 
one machine broke away violently; the seven B.A.F.0, 
‘* Mossies,’’ however, presented a much more orderly arnay, 
The Spitfires, and the Naval Sea Hornets and Sea Furies, 


eter cee ces 





A feature of Henlow’s display was the reconstructed 50 hp. 
Blackburn monoplane of 1912, flown by G/C. A. H. Wheeler. 


together with the R.A.F. Hornets, also flew well, and rivalled 
the massed Meteors and Vampires which, made a really im- 
pressive showing at the last. 

Especially unexpected and unwelcome, in view of the sunny 
months beforehand, had been the bad weather. After a grey, 
drizzly morning, the forecasters had hopefully predicted 
better ‘‘ met.’’ for the afternoon, and the four-hour postpone- 
ment was made accordingly. As a concession to the probable 
decrease in visibility, the interval between the six formations 
which followed the leading Hurricane was extended from one 
to three minutes. 

West Malling contributed 25 Mosquitos to the fly-past, and 
in one of them flew 
a Flight representa- 
tive, who briefly tre- 
cords his impressions 
below. 

Ahead of us_ {he 
writes), as we assem- 
bled over the grey- 
green haze which te- 
presented the Kentish 
hop-fields and apple- 
orchards, were 18 


Picture which could 
have been duplicated 
over and over again 
at the stations o 
to the public on Sat- _ 
urday: A_ general 
view of the crowd 
and car park at Little - 
Rissington. 
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Pa of the fly-past : Tight formation flying by the B.A.F.O. 
Mosquitoes, seen from the tail of the formation of seven. 


Mosquito 36 night fighters, in three groups of six, drawn 
from West Malling squadrons. We had just taken off 
from the station, at 1506 hr, in the last Mosquito to 
become airborne—a Mk. 6 fighter-bomber which, like the six 
others in our formation, belonged to a famous B.A.F.O. 
squadron, commanded by W/C. B. Everton-Jones, and had 
come from Wahn to West Malling to take part in the fly-past. 
Our pilot was a Canadian, F/L. E. Holmes. 

It was soon evident that conditions were: little, if any, better 
than during the morning, with ‘‘cu and cu-nim’’ in abund- 
ance on the route to Norfolk, where we were to meet other 
Mosquitos from Coltishall, before about-turning to follow the 
East Anglian coastline to Southend—the communal rendez- 
vous for all formations. By 1515 hr, we had joined the other 
West Malling ‘‘ Mossies,’’ but those from Colfishall had been 
diverted, and further union was denied our formation. In 
fact, it came nearer to an unplanned meeting with the 24 
southbound Lancasters which passed across, and slightly below, 
our path at 1545 hr. The Southend leg was made overland, 
via Cambridge and a patch of ten-tenths cloud, and we sighted 
no other ‘‘ fliers-past.”’ 

Just before 1630 hr we turned up the Thames Estuary and 
made the run over London at 1500ft and a steady 210kt (it 
should have been 210 m.p.h., but we were a minute late). An 
official Whitehall flare guided the formations over the capital, 
where the haze was intense. 

Before touching down at West Malling, 2} hr after take-off, 
the formation put in its scheduled appearances over Watford, 
Luton, Saffron Walden and Colchester, all without incident. 

So far as Saturday’s proceedings were concerned, it would 
be appropriate to choose a ‘“‘typical’’ station and describe 
its display in detail—were it not for the fact that no one 
station was typical: each put on an individual show with 
emphasis on its special activities, and the touring aerobatic 
formations provided the only common theme. At some there 
was much aerial activity; at others comparatively little. 

At Hendon, for example, the shades. of Siskins, Gamecocks, 
Bulldogs and the rest of the “old brigade’’ which doubtless 
haunt the local sky must have been mystified by the paucity 
of the flying spectacle, but visitors—those at least who had 
read their programmes—were aware that this was due to the 
built-up surroundings and limited landing area which prohibit 
the attendance of the larger and faster types of Service air- 
craft. Accordingly everyone set about enjoying to the full 
an all-embracing static show and an aircraft park of unusual 
interest in numbering among its inmates a warranted-genuine 
Gladiator four-gun biplane. Here, indeed, was a memento 
of Hendon’s past glories, and one, moreover, which could be 
directly compared with a nearby Vampire. 

Though small in scale, the flying programme boasted one 
attraction—a Vampire aerobatic flight from Odiham—which 
many larger and~busier airfields might well have envied. 
Never was the artistry of the Vampires’ performance more appre- 
ciated. Meteors, Yorks, Spitfires, Mosquitoes, ten standard 
Lincolns and a Theseus-Lincoln, which showed themselves 
briefly and went their various ways, assisted’) Hendon-based 
urcraft of less imposing aspect to: remind visitors that the 
R.A-F. is a flying Service; but though more noise and thrills 





RS 


The instructors at the Central: Flying: School write their unit’s 
initials against a blue-and-white background. 


would. have been welcomed, everyone seemed benignly happy 
and truly appreciative of an afternoon’s enjoyment at the 
small but still useful airfield so warmly regarded by all 
Londoners. 

And now to meve farther afield and ‘‘ drop in,”’ 
did, to see what was happening elsewhere. 

Benson, base for all the R.A.F, Photographic Squadrons 
and, of course, the King’s Flight, attracted many thousands of 
people in spite of the distance from Reading, to which town 
it was ‘‘affiliated’’ for the Day. A fine ‘‘static’’ and more 
than sixteen flying events were in the well-varied programme. 
Particularly outstanding were the formation aerobatics of three 
Vampires of 72 Squadron, led by S/L. Kingaby. Formations 
of Meteors (92 Squadron), Yorks from Bassingbourne, Lincolns 
of 100 and ror Squadrons, B-50s (43 Strategic Bombardment 
Squadron, U.S.A.F.) alternated with displays by local Anson 
19s—which flew past with one feathered—and excellent indivi- 
dual Spitfire 19 aerobatics by a pilot of No. 541 Squadron. 

One of the King’s Vikings left for Dyce with Royal Mail, 
Mr. Lynch was ejected from a Meteor, and in contrast to the 
high-speed aircraft a Fieseler Storch loitered grotesquely over- 
head. Air Marshal Sir Arthur P. M. Sanders, V.C.A.S., paid 
a visit and the Chief Constable of Berks, Cdr. the Hon. Hum- 
phrey Legge, R.N. (Ret.), was present. 

Farther west (and on the way, as we passed over Abingdon, 
we saw a Hamilcar glider being towed-off) Central Flying 
School at Little Rissington, near Cheltenham, staged a first- 
class display for its 12,500-odd visitors. High-spot of the 
flying programme was the formation tableau by 31 Harvards 
arranged to spell out the initials of this flying instructors’ 
school. The ‘“‘F’’ (11 aircraft) was flown by pilots from the 
detached flight at Brize Norton nearby. In addition, the 


as Flight 





Seventh heaven: A small boy operating the controls of a 
power-operated gun turret at Booker. 
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school’s instructors proudly displayed their newly acquired 
Meteor 7s, in which they have lost no time in learning to do 
formation aerobatics, including loops of which the entire 
upside-down part was in cloud. 

Spits, Mosquitos, Prentices, Tigers, an Auster and a Lan- 
caster added to the variety of types in the air, and at this 
unit too, the Theseus-Lincoln and a formation of B-50s flew 
over. 

Moving south, we found the display staged by the Airborne 
Forces Experimental Establishment at, Beaulieu, in the New 
Forest, to be everything that a display should be. Its timing 
—during four hours of uninterrupted entertainment—was 
superb, and its variety almost infinite. An altercation be- 
tween a stage-coach crew and “‘Indians’’ was a novel begin- 
ning for a full-blooded attack involving three Hastings and a 
Valetta—carrying a Hamilcar, Horsa, jeep, gun and para- 
chutists—three Harvards, an Oxford, and a misemployed but 
agile Devon. 

Almost every type of British rotating-wing aircraft was 
demonstrated—a remarkable circus consisting of the Bristol 
171 Cierva Air Horse, Skeeter and C.30 (the sole remaining 
autogiro) and the Westland-Sikorsky S-51 and Spraycopter. 
‘‘ Mike ’’ Lithgow displayed the Supermarine 510 and, in per- 
fect contrast, Neville Duke performed in his Tom-Tit. 
“‘Civilians’’ on show included the Ambassador, Canadair 
Four, Freighter and Viscount. Beaulieu attracted over 30,000 
guests during the afternoon. 

A visit to Odiham, Hampshire, brought the reflection that 
the Englishman appears instinctive in his ability to select the 
outstanding from the ordinary, and perhaps that was the 
chief reason for the large numbers who turned up at Odiham 
to see what that station had to offer. The car parks were 
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reminiscent of those seen at Farnborough a week previously. 

There was, in fact, quite a Farnborough atmosphere about 
the show for, in addition to the usual Service displays, the 
static exhibition in a hangar included the D.H. sectioned 
Goblin and photographs and models direct from half a doze 
S.B.A.C. stands. 

In the matter of flying displays, the Odiham Vampires are 
past masters. During the afternoon, at short intervals, q 
formation of them would leave to give an aerobatic show else. 
where. Their pilots, on return, treated the Odiham crowd to 
a small extra display, thus the crowd was fortunate in getting 
two shows for the price of one. 

Not only stations, but Commands themselves, put on indi- 
vidual shows. H.Q., Bomber Command, for instance, was 
“at home’’ at Booker, near-High Wycombe—an airfield ser- 
viced by Airwork, Ltd., and housing inter alia, the Command’s 
communications flight and also the last remaining E.F.T.S,, 
No. 21. The A.O.C.-in-C., Air Marshal Sir Aubrey Ellwood, 
K.C.B., D.S.C., and most of the senior officers of the H.Q. 
were present. 

Here was an exceptionally good static show, containing every 
imaginable type of equipment and armament and even the 
sectioned R.-R. Dart fresh from Farnborough. Small boys, 
entranced, operated gun turrets and floated in rubber dinghies, 

The flying programme, of course, included a number of the 
formations and individual turns which were touring various 
stations; but local talent provided one of the high-spots— 
formation drill by nine Tiger Moths of 21 E.F.T.S., done at 
unusually low altitude; and Mr. E. L. Jennings, in an Eon 
Olympia sailplane, spectacularly concluded his aerobatics by 
a dive, at an over-100 m.p.h. skim low across the deck, anda 
near-vertical climb with a stall-turn off the top. 

The. Secretary of State for Air looked-in in his V.V.LP. 
Dakota, and a Mosquitos-and-Lincolns setpiece ended pro- 
ceedings with a bang. 


DAK wITH AMBITION (Continued from page 371) 


ground the skin of the wing was subjected to excessive tem- 
peratures. The present pipes are unnecessarily long and little 
or no heat reaches the skin, as is clearly indicated by lines 
of various thermally sensitive paints in the vicinity of the 
outlets. The jet pipes are bifurcated to avoid the under- 
carriage-operating jack, and should it prove desirable they 
could later be led together again to produce single outlets. 

Each Mamba has two small circular forward-facing intakes, 
one for the oil cooler, the other for the cooling-air stream 
around the accessories and three engine compartments. Other- 
wise the nacelles are uninterrupted until the small underneath- 
fairing for the main wheels is reached. The Mambas are 
particularly accessible, all cowlings being easily removed. This 
accessibility, together with the low day-to-day maintenance, 
should be an attractive feature to the operator. Accessories— 
three-kilowatt electric generator (Type 02), Pesco vacuum 
pump and Lockheed hydraulic pump (Mk. 6)—are mounted 
on top of each Mamba. Engine data are as follows: — 


Mamba Series 2 turboprop (A.S.M. 3 rating, Civi! version) 


At Max. S.L. static power (15,000 r.p.m., 1,320 s.h.p. + 405 Ib. thrust) ;— 
Specific fuel consumptio ae, ... 0.73 Ib/e.s.h.p./hr. 


Air mass flow os 18 1b/sec. 
Pressure ratio 5.35 to | 

Net dry weight < ; ts 770 tb (350 kg) 
Approxginstalled weight, complete 2,000 Ib (910 kg) 


At an all-up weight of 28,000 lb, and including allowances for 
taxying, take-off, climb to cruising height, and stacking for 
one hour, the estimated comparative performance of the original 
and turboprop Daks is as given below (at this weight the aircraft 
will not meet I.C.A.O. take-off regulations). 








RANGE PAYLOAD (LB) 
(still air | Twin Wasp Mamba 
statute at 8,000ft at 10,000f¢ at 15,000f¢ 
miles) 175 m.p.h. | 165 m.p.h. | 230 m.p.h. | 185 m.p.h. | 225 m.p.h. 
(optimum | (max. cruise| (optimum | (max. cruise 
woes) power) naa power) 
200 9,100 9, 9, 9,5! 9,450. . 
400 8,550 8,600 8,350 8,550 8,450 
600 8,000 7,550 7,200 7,650 7,500 
700 7,750 7,050 6,650 7,200 7,000 
800 7,500 6,550 6,050 6,750 6,550 
1,000 6,950 — — a a 




















Owing to the saving of about 1,ooolb (450 kg) in engine 
installed weights, there is an improvement in the payload that 


the Mamba-engined version can carry up to a still air range of 
350 miles. Beyond this there is a small reduction in payload 
owing to the higher specific consumption of present-day 
turboprops. 

To meet the I.C.A.O. requirements covering the case of engine 
failure during take-off in I.C.A.N. conditions without airframe 
modifications it is estimated that it will not be permissible to 
operate the aircraft above the following weights :— 


Standard Dakota (Twin Wasp 
Mamba Dakota op se 


23,600 lb (10700 kg) 
26,700 lb (12130 kg) 


This immediately reduces the payload that can be carried by the 
Twin Wasp version by about 4,500 lb (2000 kg) at all ranges, 
whereas the corresponding reduction for the Mamba version is 
only 1,300 lb (600 kg), resulting in a net gain for the Mamba 
version of about 3,200 Ib (1400 kg). 

Including allowances for taxying, take-off, climb to cruising 
height and stacking for one hour, the estimated comparative 
performance at the stated take-off weight is now :— 








RANGE PAYLOAD (LB) 
(still air | Twin Wasp Mamba 
statute at 8,000ft at 10,000ft | at 15,000ft 
miles) 175 m.p.h. | 165 m.p.h. | 230 m.p.h. | 185 m.p.h. | 225 m.p.h. 
(optimum | (max. cruise | (optimum | (max. cruise 
range) power) range) power) 
200 4,700 8,250 8,150 8,150 8,050 
400 4,200 7,300 7,000 7,250 7,100 
600 3,700 6,300 5,900 6,350 6,150 
700 3,450 5,800 5,350 5,950 5,700 
800 3,200 5,300 — 5,500 5,250 

















The existing fuel tankage of the aircraft limits the maximum 
attainable ranges with the same allowances to :— 


Twin Wasp aircraft at 8,oooft 1,570 miles with 1,150 lb payload 


Mamba version :— 

820 miles with 5,200 lb payload 
725 miles with 5,200 lb payload 
875 miles with 5,200 lb payload 
81o miles with 5,200 Ib payload 


At 10,0o0o0ft at 165 m.p.h. .. 
At 10,o00ft at 230 m.p.h. .. 
At 15,000ft at 185 m.p.h. .. 
At 15,000ft at 225 m.p.h. .. 


On this basis the Mamba-Dakota shows a superior performanc? 
at all operating ranges, and can carry a far more economical 
payload. F 


66 





appreci 
seem ti 
needs t 
after 1c 
idling i 
provide 
designe 

Anot 
more 4 
tyres W 
tunatel 
as tho 
limit ¢ 

Perh 
are (i) 


> 


The 
ven 
clea 


tain i 
high » 
tion | 
is pr 
efficie 
ment: 
the | 
tions 

Tw 
inner 
mete 
hub. 
finish 
rings 
The 
diam 
bolte 
a sta 
—th 
com! 
oper: 
press 
tran: 












usly, 
bod 
, the 
oned 
lozen’ 


3 are 
IS, a 
else. 
d to 
‘ting 


indi- 
Was 
ser- 
nd’s 
‘Ss 
0d, 
1.0. 


ery 
the 
VS, 
ies, 
the 
ous 
S— 
at 
‘on 
by 
la 


P: 
0- 








FLIGHT, 22 September 1949 


New Dunlop Brake 


off, the enormous power output required to accelerate 
the machine from rest and into the air is made readily 
appreciable. Comparatively few people, om the other hand, 
geem to realize that very nearly the same amount of energy 
needs to be dissipated in bringing the aircraft to a standstill 
after landing. Certainly, the use of full flaps and airscrews 
idling in fine pitch offer a certain amount of help:in that they 
provide increased drag, but from the point of view of the brake 
designer this help is so small as to be virtually negligible. 
Another thing which makes the brake designer’s problem 
more acute is the continued demand for smaller wheels. and 
tyres whilst, in contrast, touch-down speeds tend to rise. J*or- 
tunately, this latter quality is not progressive and it now seems 
as though landing speeds are rapidly approaching the upper 
limit of acceptibility. 
Perhaps the two most difficult aspects of wheel-brake design 
are (i) the provision of a shoe, or pad, lining which will main- 


We: one sees a modern multi-engined aircraft taking- 


clearly understandable. 


tain its mechanical properties substantially unimpaired at very 
high temperatures and pressures, and (ii) the adequate ventila- 
tion of the whole assembly so that the greatest possible area 
is presented for direct heat radiation to the air. Just how 
efficient a job can be done in meeting all the conflicting require- 
ments is to. be seen in the new plate-type brakes developed by 
the Dunlop Aviation Division. The accompanying illustra- 
tions clearly show the structural form of the design. 

Two concentric pairs of high-production. copper rings, an 
inner and an outer, are respectively keyed to the inside dia- 
meter of the wheel rim and the outside diameter of the wheel 
hub. These rings, or plates, are given a hard-chrome surface- 
finish, and braking action is provided simply by squeezing the 
tings between pads of an especially developed composition. 
The pads and actuating cylinder assemblies are mounted in 
diametric opposition. at the ends of a torque plate which is 
bolted to a flange on the undercarriage axle and is, therefore, 
a stationary component. Each cylinder contains two pistons 
—the second provides duplication, as a safety measure, in 
common with duplication throughout the whole of the brake 
operating system—these pistons being subjected to hydraulic 
pressure on their under-sides and the consequent movement 
transmitted by means-of a draw-bar to.a back-plate. 

The back-plate is faced with pressure pads bearing against 
one pair of inner and outer rings, and spaced between these 
and their complementary pair of rings is another set of pressure 
pads; a further set. of pressure pads between. the torque plate 
and adjacent brake rings completes the assembly (which per- 
haps can best be likened to a double-decker sandwich with 
the pressure pads as the bread and the rings as the filling). 
Actuation of the brake is essentially simple in that the pressure 
pads are anchored to the torque plate which is bolted to. the 
axle, whilst the rings rotate with the wheel and then, when 
pressure is applied under the pistons, the pressure pads are 
Squeezed against the rings and the wheel thus brought to rest. 

So far the new brake has been fitted. to three aircraft: all 
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These views of the new brake show (right) the compact design and excellent 
ventilation qualities whilst the exploded view (left) makes the operating principle 


SLOWING-UP PROGRESS 


of High Efficiency 


the initial development installation running was done on an 
Albemarle (probably the last one remaining in: active service) 
belonging to the Dunlop Experimental: Flight Unit, whilst the 
other aircraft to be equipped are the Airspeed Ambassador 
and, most recently, the de Havilland Comet. In addition, 
there are, of course, plans to convert various established air- 
craft to: the new brake aside from the development of brakes 
for new types, and during a recent visit to the Aviation 
Division factory at Coventry we were, in point of fact, able 
to witness a test run on the inertia machine of one of the new 
brakes designed for a jet bomber. 

The Dunlop inertia testing machine is the largest of its kind 
in this country and, installed in an 8 ft-deep: pit, comprises 


a 250 h.p. D.C. induction motor driving a shaft om which fly- 
wheels varying in weight from one to eight tons cam be 
mounted to provide the requisite amount of kinetic energy 
The wheel to: be tested is mounted’ on the flywheel shaft be- 
For the test we wit- 


neath an easily removable safety cage. 


4 





nessed, a 3$-ton flywheel was used, the kinetic energy stored 
in this when rotating at 880 r.p.m. being the somewhat con- 
siderable figure of 6,300,000 ft lb. The brake under test has 
been designed to decelerate the aircraft at 1oft/sec/sec, repre- 
seriting a time-to-rest of about 14 seconds. Converted into 
heat units, 6.3 million ft lb of energy represents 8,100 B.Th.U. 
and the dissipation of this in 14 seconds, i.e., 578 B.Th.U. 
sec, is equivalent to the absorption of 818 h.p. 

The demonstration of such a test as this makes very clear 
the magnitude of the job a:modern brake has to do. Heat 
generation is far more rapid than could be obtained in even 
the most efficient furnace, for the brake rings are bréught to 
a bright red heat in about five seconds and, although on this 
particular occasion the time-to-rest was 26 seconds, instead 
of the normal 14, the pressure pads showed no signs of distress 
nor, despite the glowing brake rings, was there any sign of 
flame. It was a singularly convincing demonstration of the 
efficiency of what the manufacturers quietly and confidently 
believe to be the most advanced design of aircraft wheel brake 
yet devised. 





FORTHCOMING EVENTS 





Sept. 24. Helicopter Association: ‘Helicopter Economics,”” L. S- 
Wigdortchik, A.F.R.Ae.S. Evening: Annual Dinner. 

Sept. 24. R.N. Air Station Yeovilton : Air Display. : 

Sept. 28. R.Ae.S. (Weybridge): ‘‘Do Scientists Know Anything ?’ 
C. G. Grey. 

Oct. |. British interplanetary Society : Conversazione. 

Oct. 5. R.Ae.S. (Luton) : Film Show. 

Oct. 6. R.Ae.S.; ‘* Design Analysis Methods in Research Division o! 
Bureau of Aeronautics, U:S.N. Department,”’ |. Driggs 
A.E., F.l.Ae.S., F.R.Ae.S. 

Oct. 13. R.Ae.S. Graduates ; ‘* The Time Scale in Aeronautical Engineer- 
ing,’’ Sir John S. Buchanan. 

Oct. 14. Colleges of A bile and Aer | Engineering ; Dance. 

Oct. 18. R.Ae.S. Section Lecture ; “* Flutter Problems *’ E. G. Broadbent, 
M.A., F.R.Ae.S. 

Oct. 19. R.Ae:S. (Reading): ‘‘ Atomic Energy,” A. G. Salmon, B.Sc., 


A.lnst.P. 

















IN THE VAMPIRE 
TRADITION 


The Venom, with Ghost Turbojet : and the 
D.H.113, Our First Jet Night-fighter 


and an exceptionally high combat ceiling have been 

secured in the latest development of the de Havilland 
Vampire through the incorporation of a new thin-section 
wing and the fitting of a Ghost turbojet in place of the less 
powerful: Goblin. Although. major components of the 
Vampire are retained (chief of these are the twin tail-booms, 
the.complete empennage and the basic nacelle structure), 
the new type, numbered ‘‘112’’ in the D.H. design series, 
has been renamed ‘‘Venom.’’ The full Air Ministry 
styling of the first model is Venom F.B.1, signifying that 
the machine is regarded as an all-round fighter-bomber and 
not solely as a high-altitude interceptor. It will be gathered 
that the design of the Venom is aimed at providing a per- 
formance higher than that offered by the Vampire without 
a lengthy period of development and tooling. 

Most noticeable of the Venom’s features, when the proto- 
type was exhibited and displayed at Farnborough recently, 
was the new wing, having a reduced thickness/chord ratio 
and a moderate degree of sweep-back on the leading edge 
to compensate for the rearward movement of the centre of 
gravity brought about by the substitution of the Ghost for 
the Goblin. No major structural alterations are called for 
by the fitting of the Ghost, although this unit is of slightly 
greater diameter; the width and depth of the nacelle, in 
fact, remain unchanged, and only small modifications to the 
rear fairing panels are called for. 

On his first test flight Mr. John Derry was so satisfied 
with the Venom’s handling-qualities (reported to be fully 
as good as those of the Vampire) that he treated onlookers 
to a couple of low rolls. Although for his Farnborough 
demonstrations he was restricted to a speed of 500 m.p.h., 
Derry left no doubt on these occasions that the D.H. design 
team has achieved another major success. 

When it first appeared at Farnborough the Venom was 
fitted with auxiliary fuel tanks, secured snugly to the 
square-cut extremities of the wing. Though stressed for full 
combat manoeuvrability when filled, these tanks can be 
instantly jettisoned. They exercise little effect on perform- 
ance; in fact, their presence tends to improve airflow and, 


AS important improvement in attainable Mach number 
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Though instantly re- 
cognizable as a Vam- 
pire derivative, the 
Venom displays num- 
erous distinguishing 
features. Principal 
of these are the thin 
Square -cut wing, 
the filleting between 
the nacelle and 
booms, and the tip 
tanks. 


SPAN 
4lft 9in 





LENGTH 
3ift Jin 

















in some conditions of flight, to result in a reduction of 
overall drag. The main undercarriage wheels are of larger 
diameter than the Vampire’s, and of thinner section. 

The Ghost turbojet at present installed is rated at 
5,coo lb static thrust, and even higher speed, rate-of-climb 
and ceiling should be attainable by the fitting of later marks 
of the Ghost. Another possible development is the incor- 
poration of the two-seat night-fighter nose, as developed 
for the D.H.113, later described. 

Bombs or rocket projectiles are attached beneath the 
wing, and the provision of tip tanks means that these pro- 
jectiles can be accommodated without a reduction in tank 
capacity. In view of the high fuel consumption of all 
turbojets at low levels, this possibility must be reckoned 
a major advance over the present fighter-bomber Vampire, 
on which a portion of the ground-attack load must be 
sacrificed if external fuel tanks are fitted. 


The Night Fighter 


Like its battle-praved ancestor the Mosquito, the 
D.H.113, Britain’s first jet-propelled night fighter, has been 
built as a private venture. Developed to meet the demand 
for a fast two-seater, carrying A.I. radar apparatus and 
having a high performance at altitude, it differs from the 
standard R.A.F. Vampire 5 in having a Goblin 4 turbojet, 
developing 3,550 lb static thrust, and a totally new and 
lengthened nose, housing the crew and the normal four-gun 
armament. The pilot and radar operator have staggered 
seats, with the operator’s slightly aft. 

Fitting of the two-seater nose to the basic nacelle entails 
only minor structural modification and the possibility of 
conversion is expected to appeal strongly to air forces at 
present equipped with standard marks of the Vampire 
single-seater. 

The de Havilland Company announces that the new 
Vampire development affords about 8,oooft more ceiling 
and about 130 m.pch. more speed, averaged over a ba 
of heights, than ‘‘ present-day night fighters.’’ 


a 


ably the Mosquito N.F.38, the standard equipment of 
R.A.F. night-fighter units, is considered to typify the latter 
Bn 8 


‘ FLIGH 


; 
| 


{ 


a ne 





V amt 





Presum- | 































A clear-vision panel 
forms the port cor- 
ner of the D.H.113’s 
windscreen. The 
roof is hinged at the 
rear. A side view 
and the general 
| arrangement draw- 
ing show. how the 
new nose follows the 
lines of the standard 
Vampire nacelle, and 
the gun ports visible 
in the front eleva- 
tion proclaim the 
retention of the full 
| four-cannon = arma- 
| ment. 
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AUSTERS' 


Fight Extra Inches for Comfort 


s % UE to the shapeliness of the fuselage of Auster’s new 
Dp four-seater, Farnborough-goers may not have appre- 

ciated that the cabin is a full eight inches wider than 
on other Auster types. None who had an opportunity of 
close inspection, however, can have failed to remark on the 
surprisingly high standard of comfort. If the fuel pipes 
are suitably protected, smoking is permitted, and ashtrays 
can be provided. Other optional items are: starter, air- 
driven generator, cabin and navigation lights, landing 
lamp, sunblinds, steerable tailwheel, radio, silencer, instru- 
ment flying panel, clock, rate-of-climb indicator and direc- 
tional gyro. 








AUSTER AUTOCAR DATA 
Dimensions : 


Span ste Sai saa = “ee ae sini a ae 
Length 23ft 4in 
Height pte ieee py eyes MRO sean ea 8ft 3in 
Track ofa a eas a6 mad jm aah in ee 6ft 
Gross wing area ... ; be snk 185 sq fe 
Loadings : 

Wing loading 12 Ibjsq ft 
Power loading 16.7 Ib/h.p 
Performance : 

Maximum speed ... 118 m.p.h. 
Cruising speed 106 m.p.h. 
Stalling speed 32 m.p.h 
Landing speed pie i 37 m.p.h 
Initial rate of climb is: wm 500fc/min 
Take-off distance (5 m.p.h. wind) 200 yd 
Landing run < sen ne 180 yd 
Fuel consumption at cruising r.p.m. ... -++--- 64 gal/hr 
Maximum range ... ie 522 miles 
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class and not the Sea Hornet N.F.21 as supplied to the 
Royal Navy. This piston-engined two-seater has a maxi- 
mum speed of over 460 m.p.h. at 22,000ft, attains a service 
ceiling of 37,500ft and has a 1,500-mile range. 

The inherent docility of the Vampire should prove 
reassuring to the crews who will be called upon to operate 
the new two-seater in darkness or dirty weather. 

Plans for putting the D.H.113 into service have not been 
made public, but certain R.Aux.A.F. personnel are fer- 
vently hoping that their units will be favoured. Not only 
do they recognize the key position now assumed in air 
strategy by the multi-seat night and all-weather fighter, 
but since being re-equipped with single-seaters have had 
occasion: to regret that navigators—among the keenest 
members of the R.Aux.A.F.—could no longer be carried. 
At all events, the ‘‘113”’ isa most welcome development. 


LATEST 


‘Details of the Autocar 


With passenger seats removed the Autocar becomes a 
light freighter, capable of handling a 550-lb load for full 
flying range or 630 lb for shorter distances. The D.H. 
Gipsy Major I engine is standardized and tankage for 
thirty-two gallons is provided in the wing. 

To introduce the new Auster, S/L. Porteus flew it on a 
tour of Sywell, Luton, Elstree and Denham last week. 
Combining, as it does, a really useful performance with 
exceptional spaciousness it made a deep impression on club 
members. 


THE MEDICAL ASPECT 


‘* Aviation Medicine, its Theory and Application.” 
K. G. Bergin, M.A., M.D., D.P.H., A.F.R.Ae.S. 
Wright and Sons, Ltd., Bristol, 35s. 

A well as being medical superintendent of B.O.A.C.’s 

Western Division, Dr. Bergin is a pilot of many years’ 
experience and served as Wing Commander, R.A.F.V.R., during 
the war. To this personal knowledge of aviation he allies pro- 
fessional medical qualities of a high order and is, therefore, 
peculiarly well-fitted to produce such a book as this. 

Despite the fact that this volume is essentially medica! in 
character, it is by no means a dry-as-dust textbook, and 
although the subject-matter is necessarily construed in 
medical terms, so cunningly has Dr. Bergin worked that a 
good deal of the textual material is understandable to the 
lay reader. It is the first time that such a wide range of 
the physiological, medical, psychological and epidemiological 
problems associated with aviation have been presented in so 
compact a form, and the value of having so much information 
so easily available must be at once apparent 


By Dr. 
John 
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C. of A. for Viscount 


N important stage in the develop- 
ment of the world’s first turboprop 
airliner was reached on September 15th, 
when the Vickers Viscount was granted 
a Certificate of Airworthiness. The 
Viscount is the first machine of its type 
to achieve this distinction—which auto- 
matically ensures compliance with the 
new I.C.A.O. performance standards. 
Since its first flight on July 16th last 
year, the Viscount, which is powered by 
four Rolls-Royce Darts, has flown for 
290 hours and covered a distance of 
over 50,000 miles. It has made 320 
take-offs and landings. Such intensive 
flying on a prototype, the manufac- 
turers point out, has been made possible 
only by a high degree of serviceability, 
due largely to the type of power unit 
fitted. 


B.O.A.C. and Devaluation 


PRELIMINARY statement from 

B.O.A.C. last Monday night said 
that, following devaluation of the pound, 
no change would be made in passenger 
rates until the situation had been re- 
viewed by I.A.T.A.; some immediate 
adjustment might, however, be necessary 
on through journeys involving airlines of 
other nationalities. 


History Comes to Life 


HE reconstruction of another veteran 
aircraft has been completed by the 
Warden Aviation Company at Old War- 
den, Biggleswade: the machine is a 1912 
Blackburn monoplane with 50 h.p. 
Gnome rotary engine, and it was demon- 
strated by G/C. Wheeler last Saturday 
at the Battle of Britain display at R.A.F. 
Station Henlow—the first time it had 
flown since 1913. A picture appears on 
page 372. 
The aircraft was one of the Mercury 
series designed by Mr. Robert Blackburn 








PRIME MINISTER AND PRIME MOVER: A notable visitor to Farnborough, Mr, 
Clement Attlee, accompanied by Mr. George Strauss, Minister of Supply (second from 
left in group), displayed interest:'in the ominously labelled Vickers-Supermarine 510, 
Sir Frederick Handley Page and Sir Roy Dobson are on the Premier’s right. 


and variously fitted with Isaacson, 
Renault, Green and Gnome engines. 
Originally owned by Mr. Francis M. 
Glew, this particular example had a top 
speed of about 60 m.p.h.; it was later 
succeeded by a 70 m.p.h. two-seater 
version. The mechanic who constructed 
the single-seater in 1912 was Mr. George 
Watson; he is now manager of the ex- 
perimental department of the Blackburn 
works at Brough. 


M.o.S. Appointment 


T is announced by the Ministry of Sup- 
ply that Mr. H. M. Garner, C.B., has 
been appointed as chief scientist of the 
Ministry, in succession to Sir Ben Locks- 
peiser, who resigned early this year to 
become secretary of the Department of 
Scientific and Industrial Research. Mr. 
Garner, who is 57, has been principal 
director of scientific research (air) at the 
M.o.S. for three years, and was previously 
denuty-director. 


— 


MODERN MARAUDER : Designed specifically for high-speed ground-support bomb- 
ing, the Martin XB-51 has three turbojets (two mounted externally on “pylons” 
and a third in the rear fuselage), tandem undercarriage, ‘*T’’ empennage, and a 
wing with 35 degrees of sweepback. Though the span is only 55ft, this remarkable 
new bomber is 80ft long. Wing incidence is reported to be variable. 





ABOUT THE BRABAZON... 


IN next Thursday’s issue of FLIGHT, 

dated September 29th, the full 
story of the Bristol Brabazon’s con- 
ception and development will be 
told in a special 24-page supple- 
ment. 
and power-plant installations willbe 
reviewed and illustrated in detail, 
and projected features of its succes- 
sor, the Brabazon II, will also be 
described. 


It is advisable to order copies of 
this issue of FLIGHT immediately. 











Transatlantic Bonanza Lost 


HE U.S. Coast Guard announced last 
Monday that the search for J. Bron- 
dello and C. Brioglio, who were reported 
overdue on Saturday morning, had been 
abandoned. They were attempting to 
fly from the Azores to New York ina 
Beechcraft Bonanza single-engined light 
aircraft. 


Non-stop to Norway 
A B-29 Superfortress of the U.S.A. 
last Sunday completed the first non- 
stop flight from Alaska to Norway. 
Piloted by Norwegian-born Col. Bernt 
Balchen, it left Anchorage, Alaska, at 
1530 hr (G.M.T.) on Saturday, arriving 
over Oslo at 1200 hr the following day. 
It touched down at Fornebu in time 
for a rally held by the Norwegian Aero 
Club, of which Col. Balchen 18 af 
honorary member. 


R.Ae.S. Honours C. M. Poulsen 
A: a private dinner given by the 
Council of the Royal Aeronautical 
Society to Mr. E. H. Atkin, author of 
the Fifth British Commonwealth 
Empire Lecture, Mr. C. M. Poulsen, past 
Editor of Flight, was also a guest. 
invitation, the first of its kind to be ex 
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tended by the Society to a journalist, 
marked the occasion of a presentation 
from the Society to Mr. Poulsen on his 
retirement after nearly 40 years in 
aviation journalism. 

The presentation, which was made by 
the Society’s President, Sir John 
Buchanan, was in the form of a bulk- 
head-fitting clock and inscribed plate for 
the yacht recently presented to Mr. 
Poulsen by the Society of British Air- 
craft Constructors on behalf of the 
Industry. 
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FORTY YEARS BACK 


“The other day M. Bleriot 
made the interesting announce- 
ment that he had just sold his one- 
hundred-and-first monoplane, and 
that he would get into difficulties 
with regard to deliveries if he did 
not set to work at once and give 
all his time to completing his 
machines.’’—From ‘‘Flight”’ of 


» September 18th, 1909. 





















FROG’S LEG: Part of an otherwise 
good-looking aircraft, this nacelle of 
a K.L.M. Convair 240 is of oddly rep- 
tilean appearance. 


Bouquets 


age E. JOHNSON, of the U.S. 
Senate Interstate and Foreign Com- 
merce Committee said recently that 
several American airline presidents had 
arranged to buy British jet transports 
during the next three years. ‘‘The three- 
year lead the British have grasped while 
we have marked time . . . may lose this 
country’s predominance in civil air 
transport,’’ he stated. 

Similar thoughts have also been ex- 
pressed on the Continent. The French 
newspaper Combat has referred to the 
size of the American delegation at Farn- 
borough as “‘ a measure of American dis- 
quiet in the face of the British advance.’’ 


Royal Visit to A.S.T. 


[BE Amir Mansour, son of King Ibn 
~ Saud of Saudi Arabia, recently 
visited Air Service Training at Hamble 
in order to inspect the training, accom- 
modation and _ recreational facilities 
afforded to ten of his subjects who are 
training there for Commercial Pilots’ 
Licences. Prince Mansour, who was 
accompanied by the Saudi Arabian Am- 
bassador and Brigadier J. E. A. Baird of 
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LIVE-BAIT: The 


jaws’’ of a Bristol Freighter open to admit a Pest Contro! 


Westland-Sikorsky S-5! helicopter, destined for spraying cotton fields in the Sudan. 


the British Mission to Saudi Arabia, 
lunched with W/C. Jenkins, director of 
training, and later had tea with the stu- 
dents. 

On the same day, September 12th, 
A.S.T. was visited by a Grumman Mal- 
lard on its way from the U.S.A. to 
Egypt, where it will be employed as King 
Farouk’s private aircraft. It carried a 
party ef Egyptian Air Force officers— 
including the S.A.S.0O., A. Cdre. Nagy— 
who visited some of their fellow-officers 
now taking a special navigation course. 


Avon Thrust 
Bae figure of 7,500 Ib quoted by the 
S.B.A.C.—in contravention of 
official secrecy regulations—as the thrust 
of the Rolls-Royce turbojet, is, in the 
makers’ words, ‘unofficial and un- 
authorized’’; moreover, there is good 
reason to question its accuracy. That 
this extremely promising unit is not de 
ficient in ‘‘ urge’’ is, however, proved 
by the Avon-Meteor, which climbs to 
40,00oft in a shade over 4 min. 


NEWS 

ORD TEDDER is to propose the 
toast of ‘‘Transport’’ at the anni- 
versary luncheon of the Institute of 
Transport in London on November rst. 


* * * 


Followmg a recent reference to their 


products, Reid and Sigrist, Ltd., point 


out that their address is now Braunstone 
Works, Braunstone, Leicester. 


* * * 


Mr. A. A. Pollock, B.Se., director and 
chief mechanical engineer of the British 
Thomson-Houston Company, has retired ; 
he is succeeded by Mr. K. R. Hopkirk, 
M.A. Mr. Pollock will be available to 
act in a consultative capacity. 

* * * 


A dance for past and present students 
of the Colleges of Automobile and Aero- 
nautical Engineering (Chelsea) is being 
held at Victoria Hall, Bloomsbury 
Square, London, W.C.1, on Friday, 
October 14th. Tickets from Miss Sid- 
well, College House, Princes Way, 
London, S.W.19. 


Canadian Survey 

CONTRACT for aerial mapping of 

180,000 square miles of Alberta has 
been awarded to the Photographic Survey 
Corporation of Toronto, a Canadian 
associate of the Hunting Aviation Group. 
The work is expected to be completed by 
the end of 1951. 


Ryan Robots 


HE U.S. Air Force has placed a 

second order with the Ryan <Aero- 
nautical Co. for an unspecified number 
of Ryan XQ-2 pilotless jet-powered 
target aircraft. Few details of the XQ-2 
have been released, other than that it is 
radio-controlled and is less than half the 
size of present jet fighter aircraft with 
which its performance is comparable. No 
information has been given concerning 
the type of jet power-unit fitted. The 
Martin KDM-r1 target aircraft, now in 
quantity production for the U.S. Navy, 
has a 20in Marquardt ramjet. 


IN BRIEF 


It is announced that the issued share 


_ capital of Bowthorpe Electric Co., Ltd., 


Hellerman Electric, Ltd., and Bow- 
thorpe Engineering Co., Ltd., has been 
acquired by Bowthorpe Holdings, Ltd. 
Directors of the new company are Messrs. 
J. Bowthorpe (managing), R. A. Parsons, 
A. G. C. Lloyd and M. L. Miller. 

* * * 

Mr. H. J. Finden, M.I.E.E., who is 
responsible for the development and 
design of electronic instruments in the 
Plessey Co., Ltd., is reading a paper on 
‘*Precision Measurement of Engine 
r.p.m.’” at the Conference in Stockholm 
on Instruments and Measurements. 

* * * 

The Anglo-American Oil Company 
announces that it is at present unable 
to introduce its new unleaded fuel, Esso 
aviation gasoline 80 (referred to in these 
columns on September 8th), and that 
the product to be sold instead of 73- 
octane Pool spirit will therefore be Esso 
aviation gasoline (unleaded), which 
meets. Air Ministry Specification 
D,Eng.R.D.2471. 
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FOR PROTEUS | 
OR CENTAURUS: 
Designed ‘to be: 
powered with Bris- | 
tol Proteus turbo- | 
props or Centaurus © 
Piston engines, the | 
Bristol 175, for : 
B.O.A.C. service, is | 
seen here to be of : 
orthodox but busi- ; 
nesslike appearance. | 
Details appear on 
this page. 


B.E.A. JULY RECORD 


YY, 1949, will be recorded in the annals of B.E.A. as the 
first month in which more than 100,000 passengers were 
carried—the exact number was 100,088. Compared with the 
77,319 catried in July last year, this represented an increase of 
approximately 30 per cent. During the month 1,692,660 miles 
were flown on both ‘internal and continental services, an in- 
crease of 288,500 miles over last year’s figure. Continental 
mail carried increased by 28.6 per cent and internal freight. by 
77.7 per cent. On the internal and continental services, excess 
baggage amounted to 254,627 lb, mail to 612,847 lb, and freight 
to 880,905 lb, compared with 231,653, 529,215 and 842,005 lb 
respectively in July, 1948. The route distance increased from 
13,632 miles in July, 1948, to 13,961 miles last July. 

On internal services, the distance flown dropped from 627,170 
miles in July, 1948, to 610,092 miles, and a slight decrease was 
shown in the mail carried: On continental services the only 
decrease recorded was of 98,000 lb in freight carried. 


FIRST LC.A.0. CERTIFICATE 


spexteaae delivery to K.L.M., a Lockheed Constellation was 
recently awarded the first C.A.A. certificate for inter- 
national operation under the new I.C.A.O. airworthiness 
standards which came into force on September 1st. The Con- 
stellation was first approved for commercial service by the 
C.A.A. in 1945 at a maximum gross weight of 86,250 lb. Since 
then increases in power and performance have permitted Lock- 
heeds to bring the weight up to 107,000 lb, increasing both 
range and payload. More than 200 Constellations are in service 
with or on order for, 12 world airlines and, in addition, the 
Military Air Transport Service operate a fleet of this type across 
the North Atlantic. 


B.O.A.C. AFRICAN CHARTER 


B ges Hythe of B.O.A.C.’s No. 4 Line recently flew 117. tons 
of agricultural machinery between Lindi, Tanganyika, and 
N’Kata Bay, on Lake Nyasa, in conjunction with an agricul- 
tural project of the Colonial Development Corporation on the 
Limpasa Dambo, a few miles west of Lake Nyasa and about 100 
miles south of Karonga. An average of 4,900 kg was carried 
per trip, and loads consisted of such items as harrows, disc 
ploughs, tractor wheels and brick-making machines. In 150 
hours’ flying, between June 24th and August 4th, the Hythe 
carried 112 tons. 

The charter was organized by Mr. John Linstead, commer- 
cial manager of the Eastern Division, and involved the com- 
plete equipping of N’Kata Bay and Lindi with operating 
equipment before any machinery could be landed. A mooring 
was laid at Lindi before the arrival of the first aircraft, which 
carried radio equipment, another mooring for N’Kata Bay, a 
dinghy, and staff to man the station. A ground-radio officer 
was posted to N’Kata Bay with his equipment to provide 
meteorological information, and a traffic officer assisted in the 
loading work at Lindi. Two crews were used, one stationed at 


Lindi and the other at N’Kata Bay, thus enabling the best 
possible use to be made of good weather. 

The Colonial Development Corporation have an ambitious 
project in hand to cultivate tung trees (tung oil is an alterna- 
tive to linseed oil) on Vipya Plateau, a vast area 6,oooft above 
sea level—it is almost uninhabited, but has a cool climate and 
a fine soil—and the agricultural scheme at LLimpasa Dambo 
has been initiated to feed the workers on the project. 


BRISTOL TYPE 175 


A LARGE low-wing monoplane, with pressurized fuselage, 
the Bristol .175 has been designed specifically for the 
carriage of passengers, luggage, mail and freight on B.O.A.C, 
routes. The basic aircraft accommodates fifty passengers, with 
dressing rooms for men and women, but is readily convertible 
for up to sixty-two passengers.: Alternatively; the structure 
allows for the installation of a smaller number of day chairs 
or ‘‘sleeperettes.’’ There is a galley for heating pre-frozen 
meals as well as a buffet for cold snacks and drinks. Particu- 
lar attention is being paid to soundproofing. 

As alternatives to four Bristol Centaurus 663 sleeve-valve 
piston engines, four Bristol Proteus turboprops can be in- 
stalled. Fully feathering and braking airscrews and thermal 
de-icing are standard in either case. Normal and maximum 
tankages are, respectively, 4,582 and 5,590 gallons, 

With Proteus power units the aircraft will carry a payload 
of 17,610 lb over a distance of 2,647 miles at a mean cruising 
speed of 339 m.p.h. at 29,o00ft.; with Centaurus engines the 
same payload is carried for the same range, but at 20,000ft, 
and at a cruising speed of 296 m.p.h. The Proteus variant will 


“clear a 50ft screen within a distance of 4,200ft when taking- 


off in still air from a paved runway at sea level; with piston 
engines the same height is attained in 1ooft less distance. An 
interesting point is that whereas the piston-engined version 
takes 5,640ft to reach 5o0ft in an’ ambient temperature of 
27 deg C from a runway at a pressure altitude of 5,500ft, the 


Bristol 175 
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Proteus version will require 6,60oft. Each main undercarriage 
assembly is in the form of a multi-wheel bogie, and there are 
twin nosewheels. ; 

& typical payload will be made up as follows : 50 day pas- 
sengers at 160 lb each, 8,000 Tb ; passengers’ personal luggage 
at § Ib each, 250 Ib; passengers’ heavy baggage in holds at 
66 Ib each, 3,300 Ib ; consumable food and bar stock at 9 Ib 
per passenger, 450 Ib ; freight,. mail, diplomatic mail and 
bullion, 5,610 Ib; total, 17,610 Ib. 


SOUTH AFRICAN “AIR LIFT” 


EN the South African Government imposed an import 
ban on a considerable number of commodities, it pro- 
vided an incentive for exporters in this country to look to air 
transport to beat the ban. Such goods were not allowed to be 
unloaded in South Africa after June 30th and, in effect, this 
meant that shipments had to leave British ports by June 13th. 
Figures recently issued show that at the beginning of June 
there was little increase in the freight carried on the airlines, 
but during the last two weeks there was a very substantial 
one, bringing the B.O.A.C. and S.A.A. freight for the month 
to 23$ tons; it was carried in five Lancastrian freighters, 12 
Skymasters and 12 Solents. K.L.M. carried just over 18 tons 
in 13 aircraft, the last one arriving 2} hours before the ban 
came into force. 


AUSTRALIAN PROFIT 


HE Australian Minister of Civil Aviation recently announced 
that for the financial year ending December 31st, 1948, 
Qantas Empire Airways showed a profit of £104,384, out of 
which a dividend of 5 per cent was declared, absorbing £71,757. 
During 1947 the profit was £79,899. The 1948 profit shows an 
even greater increase than would at first appear, as the finan- 
cial year was one of nine months, its ending having been 
changed from March to December. 

Unduplicated route mileage operated by the company 
amounted to 22,310, the longest route being the Sydney-London 
service of 11,773 miles. During the nine months 69,819,934 
passenger-miles were flown and 3,118,612 cargo and mail ton- 
miles; the average distance travelled by each passenger was 
2,700 miles, and aircraft miles flown numbered 5,068,244. The 
main event of the period under review was the development 
of services to Northern Australia and the islands in that 


vicinity. 

1950 ASSOCIATE AGREEMENTS 

fdas Air Transport Advisory Council announces that it will 
shortly consider applications for scheduled services under 

associate agreements with B.E.A. during 1950. Applications 

for seasonal services during 1950 should reach the secretary of 

the Council before October 18th. Application forms are obtain- 

able from the secretary of the Council at 9, Buckingham Gate, 

London, S.W.1, or from the B.A.C.A., at Londonderry House, 

19, Park Lane, London, W.1. 

When the introduction of associate agreements was announced 
this year, the Council received 219 applications from charter 
companies and made recommendations to the Minister of Civil 
Aviation that agreements should be granted in 76 cases. The 
Ministér approved in principle 72 cases; agreements were finally 
made for 50 routes. Most of the agreements were for one year 
only, but a few were for two years. It is expected that an even 
greater number of applications will be made for next year, as 
the end of the Berlin air lift has made more aircraft available. 


AIRPORT ANIMAL.CARE 


OLLOWING prolonged discussions and negotiations with 
representatives of the air transport companies and the 
Ministry of Civil Aviation, it has been tentatively agreed that 
the R.S.P.C.A. shall lease ground at London Airport for the 
establishment of a reception centre and hospital for the 
Many animals, birds and reptiles of all types which now 
pass through the airport. Speed of construction will depend 
upon Government permits and the availability of funds, but 
it is envisaged that the centre will include quarantine kennels, 
loose boxes, and complete hospital facilities manned by a 
trained staff to give a 24-hour service. The site proposed is 
hard by the Bath Road at the western end of the airport, at 
the end of No. 1 runway. 

The flying of animals for zoos and private collections has 
greatly increased during the past year, and the present 
stringent quarantine regulations do not permit animalsin transit 
to leave their travelling quarters; but when the centre is estab- 
lished the animals will be able to be released and exercised 
mm Tuns efficiently fenced to satisfy the regulations. Most 
animals can travel by air without ili effects, but after what is 
usually a ‘‘maiden voyage,’’ their primary need-is not so 
BI5 
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much food and water as exercise. Dogs do not generally suffer 
from air sickness, although they are extremely susceptible to 
hysteria. Most can stand pressure up to 25,oooft, whereas 
passengers cannot fly in an unpressurized aircraft above about 
12-15,000ft without experiencing discomfort. 


I.A.T.A. FINANCIAL REPORT 


T the recent 1.A.T.A. meeting in The Hague it was esti- 
mated that, through the facilities of the I.A.T.A. Clearing 
House in London, approximately $175,000,000 in both dollars 
and sterling would move freely during the coming year in 
international commerce without hindrance by national currency 
controls. 

Reporting on the previous year’s transactions, Mr. Amos 
Hiatt of Pan American Airways, chairman of the financial 
committee, and Mr. A. J. Quin-Harkin, manager of the Clear- 
ing House, said that transactions handled by the Clearing 
House had increased in volume from $52,000,000 in 1947 to 
$124,000,000 during 1948. The turnover for the first six 
months of 1949 had already reached $75,000,000—7o per cent 
above that cleared in the same period of 1948—and the 
summer’s record traffic would bring an even greater increase 
in the year’s transactions. The offset process had so far made 
it possible to settle 84 per cent of 1949 transactions without 
cash payment and the resulting saving on brokerage fees sub- 
stantially exceeded the $61,643 annual budget drawn up by 
the Association. 

Research by the financial committee had resulted im 1.C.A.O. 
considering two new measures which promised further savings 
for the airlines. They were, first, arrangements to allow the 
airlines to bring bonded stocks of fuel into airports, instead 











WEB-FOOTED DOVE: An attractive proposal advanced by 
Saunders-Roe, makers of the Princess-class transoceanic flying 
boats, for a twin-float seaplane version of the Dove. 


of paying tax and obtaining rebates, as at present, and, 
secondly, to allow the temporary import, without tax or duty, 
of motor vehicles used for passenger and aircraft service in 
other eountries. 

Despite the increasing number of member-airlines which 
had ratified the new convention on recognition of rights in 
aircraft (continued the finance chairman’s report), it had been 
found that national differences in dealing with property titles 
had made it impossible to devise a scheme for jointly financing 
the purchase of aircraft equipment by I.A.T.A. members. The 
airlines themselves, however, had made greater progress in 
international standardization of financial matters. During the 
year under review the Association had produeed, for voluntary 
airline use, standard manuals for statements of revenue and 
expenditure, cost-reporting forms and revenue accounting pro- 
cedure. A further step toward uniform world-wide accounting 
would be taken next year when a study of budgeting and cost- 
control methods would be made. 


AMERICAN DEAL EXTENDED 


HE Civil Aeronautics Board has not yet announced its 

decision in the proposed merger of Pan American Airlines 
and American Overseas Airlines, and the two lines have 
announced that the contract relating to the sale of A.O.A.’s 
assets to P.A.A. has been extended until March 31st, 1950, 
either party having the option at that time of extending it for a 
further three months. When the proposed merger was 
announced last December both companies agreed that the pro- 
posal would be abandoned if the deal was not completed by 
the middle of September. The C.A.B. has turned its con- 
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sideration of the merger into an exhaustive enquiry into the 
workings of the airlines and it is not known how long the 
Council’s deliberations will continue. 

Under the original agreement payment for: A.O.A.’s asséts 
was to be made in common stock of P.A.A., but the new 
agreement provides for the payment to A.O.A. of $17,450,000 
in cash and P.A.A. will accept all outstanding liabilities at the 
time of closing. 


BREVITIES 


AS part of a personal tour of inspection of British airfields 
and radio stations, Mr. G. S. Lindgren, Parliamentary 
Secretary to the M.C.A., recently flew from Penzance to the 
Scilly Isles and then back to Shepton Mallet and Gloucester. 
He had previously visited airfields and installations in the 
Orkneys and the Hebrides. 

a * * 

Election of three vice-presidents has been announced by 
1.C.A.O. Elected for a one-year term of office, they are: 
Lt.-Col. J. Verhaegen (Belgium), Dr. K. N. E. Bradfield (Aus- 
tralia) and Commodore D. A. F. Crassi (Argentina). Sir 
Frederick Tymms has been elected a member of the Air Trans- 
port Committee and of the Joint Support Committee. 


* * * 

B.O.A.C. and the Ministry of Supply recently discussed the 
possibility of the Corporation ordering three Brabazons, but 
no final decision has yet been reached. At present, as is gener- 
ally known, only two of these aircraft have been planned, the 
one now flying and the other, the Mark 2, which is under 
construction and will be fitted with paired Proteus turboprops. 

* * * 


On September 1st, Mr. Edward G. Bern joined Pan Ameri- 
can-Grace Airways as sales manager. With more than thirty 
years’ experience in aviation, Mr. Bern was at one time vice- 
president of American Airlines. He resigned from that com- 
pany to become general manager of the Hughes Aircraft 
Company. . 

* * * 

It is reported from Australia that, shortly after landing at 
Sydney from Noumea recently, a Catalina flying boat belong- 
ing to Qantas Empire Airways blew up and immediately sank. 
Investigations, it is said, revealed that the explosion was 
caused by a crude type of time-bomb, and special precautions 
are being taken to inspect all Q.E.A. aircraft before take-off. 

* * * 


A number of officials of the Civil Aeronautics Board recently 
visited Eire to investigate the possibility of switching most 
of Shannon’s American air traffic to Dublin. Pan American’s 
Stratocruisers fly New York-London non-stop and on the return 
flight stop at Gander. One DCq a week is routed via Shannon 
to accommodate the very small amount of traffic available 
there. 

* * * 

Eagle Airlines and the Iranian Airways Co. recently amal- 
gamated and now operate under the name of the latter. Eagle 
Airways were founded in 1948 and, with three Doves, operated 
services within Iran. With a fleet of seven Dakotas, three 
Fairchilds and the three Doves, Iranian Airways now operate 
services from Teheran to Bombay, Baghdad, Tabriz, Kuwait 
and Cairo. 

* * * 

After considerable delay the South African Government has 
chosen South African Airways to operate services to Holland 
and New York. In November, 1947, the Government invited 
tenders for these routes from private companies as well as from 
the Government airline. It has not yet been announced which 
routes will be used, but it is considered probable that either 
or both routes will be operated: with the Constellations now 
on order, delivery of which is not expected until next spring. 

* * * 


North-West Airlines (I.0.M.), Ltd., have moved their 
Northern Ireland base from Newtownards to Nutts Corner Air- 
port. The recent amalgamation between Ulster Aviation, 
Ltd., and Mannin Airways, Ltd., and the consequent founding 
of the parent company, North-West Airlines, has made con- 
siderable expansion necessary. Under associate agreement 
with B.E.A. the company operates scheduled services between 
the Isle of Man and Manchester, Birmingham, Glasgow, New- 
castle and Leeds; in addition, it maintains a number of air- 
craft for chartering and freight carrying. 
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RUSSIAN INTERIOR: The Czech-operated Il-12s (see page 
395) are normally 28-seaters, but have a movab'e bulkhead 
which allows a row of four seats to be added. 


From September 25th, American Overseas Airlines’ Strato- 
cruiser service between London and New York will be increased, 
from two flights weekly to four. On November 15th the ser- 
vice will be increased to a daily frequency. e 

* * 


* 

The Midland Bank has extended its service to travellers by 
opening a branch at the B.O.A.C. Marine Airport, Southamp- 
ton. Branches of the bank at Northolt, London Airport, 
Croydon and Ringway have been open for some time, while 
Prestwick is served by a branch of the Clydesdale Bank, an 
affiliate. 

* * * 

Temporary man-power shortages and the misuse of the Aero- 
nautical Fixed Telecommunication Network have made it im- 
possible for the M.C.A. to handle the increasing volume of 
signals traffic without interfering with priority messages. 
M.C.A. Information Circular No. 120 states that from Septem- 
ber 11th only messages considered eligible under strict I.C.A.0. 
definitions will be accepted and that passengers’ reservation 
messages, internal arrival messages, and operational messages 
not essential for ensuring safety, must be sent by telegram 
or telephone. 


FROM THE CLUBS 


§ ie Cambridge Aero Club, with two Tiger Moths and one 
Autocrat in service, flew a total of 643 hours in the five 
months April to August this year, while seven first solos were 
made. Flying training included aerobatics, cross-country and 
night flying and, in addition, a considerable amount of glider 
towing was carried out for the Cambridge University Gliding 
Club, who completed a number of extremely successful flights. 
““ At homes’’ were held in May and July and members took 
part in the various flying competitions run by the units based 
on Cambridge Aerodrome. After specializing in cross-country 
flying, two members flew the Autocrat to the recent Swiss rally. 


* * * 
URING the past months members of the Yorkshire Aero- 
plane Club at Sherburn-in-Elmet have demonstrated their 
taste for foreign travel by enthusiastically supporting such 
events as the French and Spanish rallies; eleven aircraft flew 
to Deauville and some continued to Spain. Bad weather nearly 
prevented the contingent from reaching La Baule, but some- 


one suggested chartering a Dakota, and they arrived at their 


destination safely, if a little late. 

On September 11th the Club held a ‘‘lunch patrol ’’—like 
the more usual dawn patrols, but offering a slightly more sub- 
stantial reward—and members of neighbouring clubs were in- 
vited to take part. 
Club held a gymkhana at the airfield, and during the afternoon 





In the afternoon the Yorkshire Sports Car” 


and evening visitors were invited to try their skill at clay- | 


pigeon shooting. 


Next week-end, September . 23rd ‘to 25th, — 


members are rallying at Blackpool, and forthcoming social” 
events include a bonfire party on November 5th, the annual] 


ball on November 25th at the Hotel Majestic, Harrogate, and 


a Christmas party at Lennerton Lodge on a date not yet™ 


announced. 
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FLASHBACK TO FARNBOROUGH 


i ‘EW people were fortunate enough to witness 





















the arrival at the S.B.A.C. Display of the 

new Avro 707 delta-wing research aircraft. 
Piloted by Eric. Esler, who made the first flight, it 
came in from Boscombe Down and immediately 
caused something of a sensation for, as will be 
judged from the uppermbdst view, it presented a 
‘‘things-to-come’’ appearance the like of which 
has never before been seen in this country. In 
the smaller view the bifurcated intakes for the single 
Rolls-Royce Derwent turbojet are seen to be dis- 
posed saddle-fashion. 

Sun and spectacle, epitomized by the lower view, 
showing the Cierva Air Horse in action, were essen- 
tial ingredients of Farnborough ’49. The non- 6 , 
technical public and the boffins derived equal 
pleasure and instruction and, as these pages bear } 
witness, photographers had the time of their lives. * 
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D.H. Venom F.B.1I. 


Flight ** photograph 


Vickers-Supermarine 510. 


FLASHBACK T 0 


D.H. Venom F.B.1: Seen on the approach is de 
Havilland’s newest Vampire development, Ghost- 
powered, with built-in provision for bombs, R.P.s, 
or, as depicted in the large view at the foot of the 
page, tip tanks @ l’Americaine. Thinner, larger- 
diameter wheels retract into the new high-speed 
wing ; this has a swept leading edge to compensate 
for a rearward c.g. movement. 

Gloster Avon-Meteor: Pulling out from a power- 
off dive: the world’s fastest-climbing fighter, in 
the charge of Heyworth the Elder. 

Vickers-Supermarine Attacker F.1: Ground- 
handling one of the Navy’s fast but docile Nene- 
powered fighters, demonstrated in flight by Mr. 
Colquhoun. is 

D.H. Reheat-Vampire : The vocal end of this ear- 
shattering Goblin-powered development aircraft, 
flown by Mr. Beaumont. 

Vickers-Supermarine 510: Heading the page is a 
study to delight technicians and artists alike, 
secured as ‘‘Mike’’ Lithgow brought in this 


D.H. Venom F,B.1. 
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650-m.p.h.-plus research fighter for a smooth 


touch-down. On one rin he achieved 670 m.p.h. 

English Electric Canberra B.1: W/C. Beamont’s 
performance suggested that our new medium 
bomber has the makings of a long-endurance, all- 
weather fighter. 

. Gloster Reheat-Meteor: The configuration of the 
reheat portions of the nacelles is shown to advan- 
tage. Capt. Shepherd was the pilot. 

Hawker P.1052: Trevor Wade ascending in 
Hawker’s exceptionally manceuvrable research 
fighter, a near relation of the N.7/46 flown by 
Neville Duke. 

D.H. Vampire Night Fighter (D.H.113): 
Ministering to the simple needs of Britain’s first 
jet night-fighter before one of Geoffrey Pike’s 
admirable performances. 

Westland Wyvern T.F.2: Fast, handy and pack- 
ing a powerful punch, the new Westland, strike 
fighter is seen just as Mr. Graves opened up the 
A.S. Python turboprop for take-off. 








Saunders-Roe Princess. 


Bristol 171. 


Fairey Target Model. 


Chrislea Super Ace Series "Au 


Flight” photographs 


D.H. Comet: The Comet impressed in flight not by 
flashing and tearing round the sky, as some people had 
expected, but by effortless penetration at a rate which was 
difficult to estimate due to the size of this, the world’s 
fastest airliner. John Cunningham’s displays could not 
possibly have been: bettered. 

Handley Page Hermes V: S/L. Hazelden stands the 
Hermes V on its port wing-tip, incidentally displaying the 
tailpipes of the Bristol. Theseus turboprops, which units 
give this highly promising new airliner a maximum cruising 
speed of 345 m.p.h. 

Saunders-Roe Princess: Features of this 10-Proteus 
transoceanic flying boat were illustrated by one of the 
most beautiful and impressive models at the show. 

Bristol 171: Daintily perched on its pedestal—a model 
of the latest Leonides-powered Bristol helicopter. oe 

Fairey Target Model: A newcomer to the Fairey stand, 
and displayed in company with a model of the Stooge, was 
this mystical jet-propelled pilotless aircraft. 

Chrislea Super Ace Series 4: In this Cirrus-engined 
variant, with tailwheel undercarriage, the rear decking 
hinges upwards. 

Auster Autocar: The initial cost of this inexpensive 
four-seater (Gipsy Major I) was. provisionally quoted as 
£1,575. A freighter version carries a load of up to 630 lb. 














AIRCRAFT 
RADIO TO-DAY — 


Current Trends in Airborne and Ground 
Equipment as seen at the S.B.A.C. SHOW 











Are a post-war period of intensive development and 
experimentation it is clear that aircraft radio equipment, 
for civil use in particular, is now being designed and built 
along well defined lines to accord with the operational 
techniques agreed upon by the international and other 
organizations. In the immediate future, therefore, develop- 
ment is likely to be concentrated mainly on further improve- 
ment of the mechanical construction, compactness and 
weight of airborne equipment, and on installation adaptability 
in the case of ground apparatus. 

The “‘ static ’’ section of the S.B.A.C. Show presented a 
valuable opportunity of studying the newest equipment, and 
it is with these sets, rather than with well established types, 
that this review deals. The majority of the Farnborough 
exhibits concerned medium and large aircraft, and the 
private owner, reading these notes, may feel a little neglected ; 
it is, however, hoped to publish a review of small-aircraft 
radio equipment in an early issue. 





































Modern radio personified : Marconi high-power communication 
and navigation equipment installed in the Vickers Viscount.- 














HERE can be little doubt that aircraft equipment has mitter may be tuned to the same or to different frequencies, 
now become a special branch of radio designer’s art. thus giving a very flexible system of simplex or double-channel 


aphs Space and weight are essential factors in design, together simplex working. The power output of the transmitter is 
with ability to withstand high accelerations and great variation between 5 and 8 watts, which should be adequate for all pur- 
of height. With the increasing speed of aircraft, payload poses. The control box shown at Farnborough is to be slightly 
j becomes an even more important. matter and this, coupled redesigned in order to make it more compact and suitable for 
by with the fact that the modern airliner has to carry several mounting in the latest types of aircraft. 
ad different types of radio and radio navigational aids, makes it The same company is also exhibiting a 23-channel V.H.F. 
as imperative for the equipment to be as small, light and strong transmitter/receiver which is known as their type MR8o. 
i’s as possible. In spite of this reduction in physical size an even This set provides 19 channels to cover the European Regional 
t greater degree of range and efficiency is demanded of the Plan plus any four other frequencies which the operator may 
om equipment. require. As the frequency coverage is almost complete on this 
V.H.F. Equipment.—Perhaps the most noticeable feature of | equipment, facilities for changing crystals in the air have been 
he this year’s new radio apparatus is to be found amongst the — restricted to the four additional frequencies only. The perform- 
he V.H.F. transmitters and receivers. Practically every manu- ance is identical to that of the five-channel MR6o equipment 
its facturer has realized the necessity for a greater number of which has previously been reviewed in these columns. 
ng channels. For instance, two years ago, the four-channel set | In a new version of their STR1z, Standard Telephones and 
was the rule of the day but now as many as 140—and aneven Cables, Ltd., have now produced a 70-channel V.H.F. set 
118 greater number in Service equipment—are to be found. Murphy which is made in three units, (a) the transmitter/ receiver; (b) 
he Radio are particularly prominent in their two néw multi- the power modulator unit and (c) the remote-control (opera- 
channel transmitter/receivers. The MR1ioo has no fewer than  tor’s) unit. 
140 channels spaced between 118.0 and 131.9 Mc/s. These are The last-named unit contains 24 crystals which work on the 
del spaced at intervals of roo kc/s, a figure which I.C.A.O. has decade system and ‘gives complete remote control. The set 
recommended as being the final separation of channels on works between the frequencies of 118.1 and 131.9 Mc/s, the 
d, V.H.F. when circumstances permit its full implementation. spacing between channels in this case being 200 kc/s. A 
ras Facilities are provided for M.C.W. and R/T. operation and modified version will be available in the near future with 140 
a remote control box is employed which gives’clear and con- channels spaced 100 kc/s apart. 
ed cise frequency indication. This control box has two frequency- _ The now well-known STRog transmitter/receiver by the same 
ng selection knobs: one selects the whole number in megacycles firm has been redesigned to accommodate ten channels in the 
| and the other the decimal fraction. The receiver and trans- band between 115 and 145 Mc/s, the increase in weight being 








The transmitter-receiver unit of the standard Ekco airborne equipment. To its right Murphy MRI00 140-channel 
(enlarged) is the control unit, by which 11 channels are selected by a rotary switch. V.H.F. transmitter/receiver. 
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only 3 lb. The very small control unit, which has an illumin- 
ated dial, provides selection for the ten spot frequencies. 

E. K. Cole, Ltd., are also manufacturing in this field, their 
standard model having eleven channels. Other versions are 
shortly to be produced which will give up to 2r channels. A 
feature of all these sets is that, should a frequency be required 
that is not already set up in the control unit, the desired 
change can’ be made during flight by removing the crystals 
of the unwanted frequency and substituting those of the 
desired one. The price of the 11-channel set. is approximately 
£220 and that of the 21-channel, although not finally settled, 
is expected to be under £300. The 11-channel set is most 
suitable for small aircraft, being very compact and having a 
power consumption of only 50 watts. 

Mention must now be made of what is probably the most 

advanced radio transmitter/receiver yet produced for aircraft, 
namely, that developed by E. K. Cole, Ltd.,-for the Ministry 
of Supply and: based on a design of the Royal Aircraft Estab- 
lishment.. This V.H.F. transmitter/receiver provides for no 
fewer than 312 channels spaced: 180 kc/s apart or 281 channels 
spaced’ 200 kc/s apart, both these being in the band 100-156 
Mc/s. The set is still under Service development and it will 
be approximately eighteen months before first deliveries take 
lace. 
A multi-channel set which is particularly suitable for use 
in small or medium aircraft is manufactured by the Plessey 
Co., Ltd.; it is their type PTR61, which gives a selection of 
six channels. This set may be controlled either at the set 
itself or at an extension control unit. Provided the operator 
is near the set, change of channels by substituting crystals 
may be made in flight. 

All these multi-channel sets should make for a great improve- 
ment in radio service everywhere, for not only do they make 
things easier and more flexible for the pilots but they also 
permit a much more satisfactory radio organization on the 
ground. For instance; when the sets are fitted to the majority 
of aircraft, it will be possible for each airport to have its own 
particular approach or airfield-control frequency and thus, 
where civil airports are situated closely together (as, for 
example, in the London area) there will be no interference 
between one control tower and another. 

H.F. and M.F. Equipment.—A few new items of equipment 
are to be found in this group. Perhaps one of the most interest- 
ing is the new Marconi high-discrimination aircraft receiver 
Type ADo4. This is probably one of the most ambitious 
receivers made for aircraft use and, apart from the high per- 
formance of the twelve-valve super-heterodyne circuit, the 
receiver is fitted with a crystal calibrator which enables the 
operator to obtain rapid and accurate tuning throughout the 
receiver’s entire range. The frequency coverage is from 150 
to 510 kc/s and 2 to 18 Mc/s. To all intents and purposes 
this receiver is the airborne counterpart of the well known 
Marconi high-discrimination ground receiver type RG44 which 
is now standardized in the Royal Air Force. 

Another interesting innovation this year is the high-powered 
H.F. transmitter, as exemplified in the ST18 developed by 
Standard Telephones and Cables, Ltd. This transmitter, which 
is essentially for large aircraft, has a power output of 140 
watts and provision is made for the instant selection of twelve 
crystal-controlled channels. The remote-control unit is very 
compact and enables the pilot to select any one of the twelve 
channels, C.W., M.C.W. or R/T. service and high power or 
low power at the turn of a switch. The low-power switch 





Marconi _H.F./M.F. 
high - discrimination 
receiver, AD 108. 
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reduces the output of the set to about 4o watts, a useful feature 
when. the high power is not required. These last items should 
prove valuable im the future if radio telephony is going to 
take the place:of W/T. on the long-distance routes. 

On the Ministry of Supply stand the new communications 
equipment for airborne use, the ART5332, was on show. This 
was developed! by Airmec Laboratories, Ltd., to the specifica- 
tion and basic design of the Royal Aireraft Establishment. 
It is a high-powered M.F. and H.F. transmitter and receiver 
for pan-climatie conditions and high altitude and covers the 
frequency range: of 200: kc/'s. to 18 Mc/s with remote control: 
facilities of up to twelve channels: The equipment is: divided! 
into: several easily removable units—transmitter, receiver; 
modulator, etc.—and: special’ attention has been paid’ to: fre- 
quency stability so that the set conforms to: the latest inter- 
national frequency tolerances: 


Plessey six-charnel! 
PTR. 61 equipment, 
particularly suitable 
for use: in mediume 
and! small-sized air- 
craft. Remote con- 
tro} is available, and 
crystals may be 
changed in the air if 
the operator is near 
the set. 


Multi-channel sets are naturally a little more complicated 
but*the general tendency in design has been: to make every 
component easily accessible, a feature which will permit much 
easier servicing and maintenance than on some of the older 
sets. 

A full range of aircraft radio equipment was exhibited by 
both the Marconi Company and: Standard Telephones and 
Cables, Ltd., whilst specific equipments were seen on the stands 
of A. C. Cossor, Ferranti, Ultra Electric, McMichael Radio 
and the General Electric Co., Ltd. Equipments in current 
production, but not reviewed here, were described in a special 
article in Flight of April 28th, 1949: 


GROUND EQUIPMENT 


There are several items of equipment under this heading 
which were shown for the first time at Farnborough, and they 
clearly indicate that the manufacturers are fully aware of the 
need for improved and more modern equipment in the ground 
service of civil aviation. Much of the equipment at present 
in use’ was pressed into service directly after the war, for new 
and better designs were not yet available from the factories. 
Since that time, however, new radio recommendations and 
regulations have been made both by I.C.A.O. and by the Inter- 
national Telecommunications Union, and both these organiza- 
tions have stipulated rather stricter regulations, particularly 
in regard to frequency stability and tolerances. The items 
exhibited for the first time at Farnborough showed a full under- 
standing of the latest requirements. 

Perhaps one’ of the most noteworthy ranges of new equip- 
ment comes from: Plessey. It is now well known that this 
company is manufacturing selected items of equipment under 
licence from the Bendix Company of America, whose equip- 
ment. has proved itself both in the United States and im many 
other countries. First;, there is: the transmitter type PTr6, 
which combines a medium+powered V.H.F. and H.F. trans- 
mitter housed in: one attractive 6ft cabinet. This should’ prove 
most useful in: small out-of-the-way stations where the V.H.P. 
transmitter may be used for airfield: control and the H.F. for 
point-to-point service. Full remote. control’ is: possible: up to 
a distance of 14 miles, and the whole equipment is very 
thoroughly ‘‘tropicalized ’’ to suit the most’ arduous climates 
in any part of the world. 

As a companion to this dual transmitter there is the single- 
channel V.H.F. receiver type PR71 and also the single-channel 
crystal-controlled H.F. receiver type PR51. Both these re- 
ceivers incorporate the latest circuit technique, including 
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muting circuits which keep the loudspeaker or headphones quite 
silent until a signal is actually received. The PR5r receiver 
has been specially made to the specification of International 
Aeradio, Ltd., and not under Bendix licence in this particular 


“The Plessey automatic constant gain amplifier, type PV1, 
manufactured under Bendix licence, should also find an in- 
creased use in all flying control towers. It ensures that the 
ground transmitter always radiates a fully modulated signal to 
aircraft, whatever the differences in the levels and quality of 
voices. The instrument is particularly compact, occupying 


- only 3}in panel space on the standard rgin rack. 


The new M.F. beacon transmitter, the G50 300-watt, manu- 
factured and developed to a design of R.A.E., was to be found 
on the Redifon stand. It is, of course, made particularly for 
the needs of the Royal Air Force and it is robustly constructed 
and fully tropicalized to the latest specifications. A modified 
version of the firm’s R50 receiver was also on show, known as 
the R50A. The chief difference in this new receiver is that 
it does not cover the very low frequencies, the elimination of 
which has enabled the power pack to be built into the receiver. 
On the same stand, a complete dual M.F. beacon installation 
was exhibited; it has an automatic change-over device so that, 
should one transmitter become unserviceable, the other is auto- 
matically brought into operation. This is a valuable feature 
in unmanned, out-of-the-way stations. 

McMichael. Radio were showing a very flexible form of keying 
device particularly designed for use with M.F. and other coded 
radio beacons. Standard Telephones and Cables, Ltd., exhi- 
bited their wide-range radio equipment specially designed for 
use in aeronautical ground stations; it included the now well- 
known PVIB cathode-ray V.H.F..direction finder. This firm 
has also brought out, as a companion to the V.H.F. trans- 
mitter type DUz, a too-watt H.F. version known as DU4; it 
should prove very. useful for short-haul point-to-point or 


- ground-to-air services. Whilst not shown in physical form, the 


new airfield surveillance radar made by A. C. Cossor, Ltd., was 
clearly shown in half-a-dozen photographs illustrating different 
parts and the general layout of the equipment as it will be 
installed at an actual airfield. A ‘‘Gee’’ ground-station instal- 
lation was shown on the stand, a notable feature being the 
excellent rack form of construction, making for easy servicing 
and maintenance. A constant-output amplifier, Cossor type 10, 
was also on view, and this has an additional feature of provid- 
ing several outlets, enabling up to six transmitters to be 
modulated simultaneously from one microphone. 

Two interesting new-items were to be found on the Ministry 
of Supply stand: first, the long-duration monitoring recorder 
and, secondly, a new Service H.F. 40-watt transmitter, T1522. 
The first item, developed for R.A.E. by Simon Sound Service, 
has long been awaited for the monitoring of R/T. conversation 
between airport control towers and aircraft. It will run con- 
tinuously for eight hours and records on standard 35 mm 
cinema film. Although this equipment may have a high initial 
cost, it must be remembered that it replaces the service of 
many radio-telephone operators and, furthermore, makes an 
infallible record of any conversation carried out. The second 
item has, of course, been developed for use with the Royal 
Air Force and, being housed in several watertight units, is 
readily portable and is therefore suitable for use either at fixed 


stations or in the field. 


Another type of speech-recorder was shown on the stand of 
the General Electric Co., Ltd.; this instrument uses a special 
type of tape and is able to give a very high standard of repro- 


An installation for 
large aircraft—the 
STI8 high - power 
H.F. transmitter by 
Standard Telephones 
and Cables, Ltd. The 
remote-control box 
is also shown. 



























Plessey Bendix V.H.F. Receiver Type PR7I for fixed ground- 
station use. 


duction. The example shown is intended for domestic use, 
but it is hoped that a model will be specially developed suit- 
able for use in airport control service. 

A subsidiary of G.E.C., Salford Electrical Instruments, Ltd., 
exhibited equipment used for the automatic transmission of 
meteorological data; known as the radio-sonde, it consists 
basically of a balloon, attached to which is a small transmitter 
which sends out signals giving height, air temperature and 
humidity. 

The small airports have been well catered for by E. K. Coie, 
in their new V.H.F. 5-watt transmitter, type CE8. This is 
an inexpensive rack-mounted, mains-operated, ground trans- 
mitter and forms a unit of the complete ground station, includ- 
ing V.H.F. D/F. manufactured by the same firm. 

The Ministry of Civil Aviation had an interesting display 
of position-finding equipment, using the now well-proved 
Decca Navigator system. This equipment, which has proved 
so useful in marine service, is now finding an increasing appli- 
cation in the aeronautical field (see Flight, June 2nd, 1949). 

In any radio-communication or navigational aid, the most 
essential requirement is certainty of service, and it is our belief 
that the present trends in the new equipments show designers 
and manufacturers to be keeping this fact well in the forefront. 
This certainty is already nearly 100 per cent pbtainable with 
communications on the V.H.F. band, always provided that 
the aircraft is in actual range of the ground station. This is 
largely due to the universal use of crystal control in trans- 
mitters and receivers, permitting ‘‘ push-button ’’ operation as 
opposed to the skilled setting of control knobs. It is, there- 
fore, to be hoped that it may also be applied to all multi- 
channel H.F. transmitters and receivers, both in the air and 
on the ground, an application which will be particularly neces- 
sary if pilot-operated radio-telephony is to come into service in 
the near future. 





GOBLIN CLEARED FOR 600-HOUR PERIODS 


URING the past 12 months, the D.H. Goblin 2 (No. 1,761) 

has been subjected to a series of 500-hour trials. The suc- 
cessful emergence of the unit from this formidable programme 
has resulted in the Ministry of Supply (D.E.R.D.) approving 
the extension of the overhaul life of this type of engine to 600 
hours—the longest yet. 

The letter giving official intimation of the decision stated 
that: ‘‘Two 500 cyclic endurance tests. carried out between 
July, 1948, and March, 1949, on Goblin 2 (No. 1,761) which 
were to a very strenuous schedule based on fight aircraft sorties, 
were satisfactorily completed without any loss of thrust. These 
tests, which were carried out without the addition of lubri- 
cating oil to the fuel, demonstrated successfully that this type 
of Goblin engine is capable of running under adverse condi- 
tions for prolonged periods without attention. As a result, 
the M.O.S. are satished that the overhaul life of the Goblin 
Mk. 2 can be extended to 600 hours, subject to inspection of 
the combustion equipment and renewal of the flame tubes, 
where necessary, at 300 hours, and routine maintenance 
inspections in accordance with the current official servicing 
schedule.”’ 

Almost exactly seven years passed between the’ first run 
of the Goblin prototype and the shutting down of the pro- 
duction engine No. 1,761 at the end of 1,000 hours ‘‘ combat ”’ 
running at Hatfield. In terms of engine development, seven 
years is not a long time. When,, however, the engine is as 
revolutionary as an aircraft gas turbine, a device which in 
1942 was as new to the world as were the works of Benz and . 
Otto in 1870,-it is.the more remarkable that in such a short 
space of time a degree of reliability very nearly equalling the 
best of the established forms of power unit:should be achieved. 
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INTER-CITY TRANSPORT 


Mr. E. H. Atkin’s Commonwealth and Empire Lecture 


was delivered’ before the Royal Aeronautical Society on 

Thursday last, September 15th. The speaker was Mr. 
E. H. Atkin, B.Sc., F.R.Ae:S., who is the designer of the 
Avro (Canada) C.102 or Jetliner, so it is not surprising that 
gas-turbine possibilities formed the principal theme of his 
paper, the full title of which was ‘‘Inter-City Transport 
Development on the Commonwealth Routes.”’ 

Mr. Atkin began by setting out the four principal categories 
of airline operation, which, he said, were (1) feeder-line—up 
to, say, 250 miles; (2) inter-city, 250-1,000 miles; (3) medium- 
range, 1,000-2,000 miles; and (4) long-range, 2,000-3,000 miles. 
From a traffic-volume point of view, he said (and emphasized 
his point by figures), Group. 2 was by far the most important. 

Up to this time only two modern post-war inter-city trans- 
ports had: appeared on the scheduled: routes, the Convair 240 
and the Martin 2-0-2, capable of taking a maximum payload 
of about 9,000 lb, including up to 40 passengers. A number 
ef operators were using these aircraft, but a number were 
refraining from committing themselves while more advanced 
and faster types were in the offing, and were making-do with 
such types as DC-3s, DC-4s and even DC-6s on stage-lengths 
to which they were entirely unsuited. 

From this the lecturer went on to question whether or not 
a comparable condition might presently arise as between: the 
turboprop and the pure jet.. A survey of operational regions, 
he said, would give some indication of the justification, if 
any, for ‘‘the intermediate turboprop stage.”’ 

Typical routes radiating from London (Table I) indicated 
the place of the 250-800 miles’ range transport, and at the 
same time brought out the international complications which 
were added to the notoriously fickle weather and: consequent 


r ' VHE fifth British Commonwealth and Empire Lecture 





\‘ the accompanying digest the illustrations are based upon 
the originals in Mr. Atkin’s paper’and have been selected 
from his thirty-odd graphs, tables and diagrams. 











large stand-off allowances carried: by European operators,. 

Apart from this it could be seen from the table that most 
of the stages quoted were suitable for the operation of the 
turbojet transport. The exceptions. were the London-Brussels, 
London-Paris, and London-Amsterdam stages which, while 
economical, were rather short and did not take full advantage 
of the considerable improvement in block-to-block time which 
was achieved on the longer stages of 400-600. miles. 

In all cases a worth-while payload. was carried. which would 
not be unduly reduced by increase in stacking time, until 
such time as the traffic control would permit the quoted. 
allowances. In the meantime, the simpler systems and. better 
weather conditions of other countries of. the Commonwealth 
would be more favourable to initial test. time of the new 
transports. 

Presenting similar tables for other regions, Mr. Atkin said 
that the analysis for South. Africa brought out. two important 
characteristics, (a) the high altitude of. the runways and (b) 
the higher temperatures... The distances to alternative airports 
were also rather high; nevertheless, the payloads were 
generally well up towards maximum capacity in spite of the 
high altitudes and temperatures. From this it was apparent 
that the margin of power in the turbojet transport required 
for the higher speeds compensated for the inferior take-off 
thrust of the present jet units. The take-off of the turbojet 
transport, therefore, was comparable with that of piston- 


TABLE | : OPERATIONAL ANALYSIS OF TYPICAL EUROPEAN AIR ROUTES WITH A MODERN TURBOJET TRANSPORT 


Fuel reserve= 45 min.-+-flight to alternative destination. 


* Field length required for unrestricted operation. 






































! 2 3 5 6 7 &* 9 I 12 13 14 15 16 17 18 19 
Block | Gross | Field | Run- Dis- Dis- Req. Fuel | Block | Block | Alter- Dis- | Alter-| Run- | Run- | Fuel Fuel Pay- 
Dist. | Wt. | Elev. |. way | tance | tance | Field. | Cons. | Time | Speed| native | tance | native| way way | Cons.| Req. | load 
Route, on Length] Req. eq. j|Length| to to Airport of Field |Length/Length} to for 
London Take- Avail-| for |to land] Deter-| Dest. | Dest. | Dest. Alter-| Elev. | Req. | Avail-| Alter-| Flight 
off able | Take- at | mined native| and for able | native 
to off | 52,500 by from Av. | Land- Air- 
Ib. Land- Dest. | Temp.| ing port 
ing 
Run/6 
(miles) | (Ib) (ft) (ft) (ft) (ft) (ft) (Ib) (min) |(m.p.h.)} (name) | (miles)| (deg) (ft) (ft) (Ib) (Ib) (Ib) 
80 8915 |: 2,650°} —— |: 4,808 147 
Brussels 213 | 54,960 ' 5,900 232 =| Lille 65 4,130 |. 3,560 |, 5,250 | 9,460 | 12,500 
130 6,800 | —— | 2,885 | 4,817 65 
80 8,915 | 2,820; —— | 4,808 130 
Paris 215 | 56,330 , 5,950 232 |. Brussets 158 4,130 |. 4,880.) 6,800.) 10,830 | 12,500 
164 6,890 |) —— | 2,892 | 4,825 ‘ 63 
80 8,915 |: 2,680 | —— | 4,808 66 
Amster- 229 =| 55,180 6,120 238. | Eind- 65 4,110] 3,560) 5,220] 9,680 | 12,500 
dam 13 7,000 | —— =| 2,880 | 4,800 hoven 60 
80 8,915 | 2,870°| —— | 4,808 220 |, 
Belfast 350 * | 57,200. 8,000 273 Dublin 75 | 4120") 3j708°} 5,233 |:11,700 | 12,500 
19 3,360 | —— | 2,875 | 4,792 60 
80 8,915 | 3,100 }' —— | 4,808 235 |! ! 
Glasgow 375 | 59,150 8,400 278 | Manches- 185 4,130. |) 5,250}. 6,000 | 13;650 | 12,500 
35 6,536 | ——| 2,855 | 4,763 ter 6l 
80 8,915 | 3,200 | —— | 4,808 482 
Bordeaux | 455 | 59,930 9,600 293 Toulouse 155 4\170' || 4,830°| 5,740) | 14,430 | 12;500° 
154 6,560 | —— | 2,880 |, 4,803 65 
80 | 8,915 | 3;200']) ——.| 4,808 40 7 
Berlin 593 | 60,000 ' 11,680 311 Hamburg 160 4,043: || 4,900 | 4,800) | 16,580 | 10,860 
160 4,500 | —— | 2,891 | 4,820 62 
80 8,915 | 3200 | —— | 4,808 3 
Copen- 606 | 60,000 11,880 117 312 | Aalborg 143 4,114 | 4750 | 5,900) | 16,630 | 10,610 
hagen 10 5,900 | —— | 2,880 4,800 62 \ 
80 8,915 | 3,200 |. —— | 4,808 10 
Marseilles} 614 | 60,000 12,000 | 117 314 | Nice 95 4,120'| 4,000} 4,430' |:16,000 | 11,440 
26 6,500 — | 2,912 | 4,860 65 
80 8,915 | 3,200; —— | 4,808 900 
Prague 649 | 60,000 12,500 123 317 Brno 122 4,180: | 4,360 — | 16,860 | 10,580 
1,203 5,900 2,940} 4,917 60 

































































of 63 deg F. ; Glasgow is low at 55 deg. and Marseilles high at 72 deg, 


Note : In order to accommodate this table, the lecturer’s Column 4 has been omitted : it gave average yearly temperatures, which: are: mainly’of the order 
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engined and turboprop transports. 

In India, the main runways, alti- 
tudes, and temperatures ensured the 
carrying of full payload in most cases, 
while in Australia the simple airline 
system favoured adequate traffic con- 
trol in relation to development trans- 
ports. 

The runway lengths were good, 
although the average temperatures 
were rather high in some cases. In 
most cases full payload could be car- 
ried at less than the maximum per- 
missible gross for take-off. The 
generally good weather made Australia 
by far the most suitable of the Com- 
monwealth countries for the intro- 
duction of advanced high-speed 
transports. 

It was particularly appropriate to 
analyse the Canadian routes from this 
point of view. Canada had a simple 
but well-developed air transport 
system operated by the two major 
lines. Nearly all the stage lengths 
were within the 200- to 500-mile 
bracket and only one of the airports 
was at any’ great altitude. On the 
whole, Canada enjoyed good and predictable weather over the 
majority of the routes, though the temperatures in the summer 
were high in the Middle West. The runways which would be 
used for main inter-city operations were of adequate length and 
in a number of cases were being extended. The absence of 
international frontiers and the small number of operating air- 
lines simplified joint operation from one airport to another. 

Briefly, Canada was a very suitable place in which to intro- 
duce new types, particularly the jet aircraft in the initial 
stages of traffic-control development. 

Discussing speed and its effect on operating costs, Mr. Atkin 
said that both direct and indirect costs must be taken into 
account if a true picture was to be obtained. In this way, 
it could be shown that, while the higher speed of the jet might 
not bring lower direct costs, the indirect costs would be con- 
sideraby less, resulting in a net reduction of total costs. 

The lecturer went on to discuss the suitability, for inter-city 
operations, of four types of aircraft: (a) piston-engined, (b) 
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PERCENTAGE OF FUEL REQUIRED 


° 20 40 60 80 {00 120 140 160 
STANO-OFF TIME (min.) 


Flight conditions ; Trip length, 400 miles : distance to alternative airport, 
120 miles : stand-off altitude, 25,000 ft. Max payload permitted by stand-off 
allowance ; stand-off time variable. 

Fig. 2. Variation of fuel consumption (for a given flight) with 
stand-off allowance. 


turboprops, (c) turbojets, and (d) compounded-piston-engined 
types. While (a) was current, he said, (d) might be discounted 
for short-range operations, hence discussion should centre 
round (b) and (c) in comparison with (a). 

Size, he thought, was an important parameter. In the past 
entirely misleading comparisons had been made by taking 
the wrong size of aircraft. If, say, a twin-Derwent transport 
of 28,000 lb gross weight was studied, the conclusion would 
undoubtedly be reached that only the most meagre (or alter- 
Natively, most optimistic) emergency allowances would show 
the aircraft to be able to fly 50e or 600 miles. If, however, 
one studied an aircraft twice the size (and power) it would be 
found to be able to fly 500 or 600 miles with reasonable 
allowances. 

This was illustrated strikingly in Fig. 1, which showed the 
amount of fuel it was physically possible to put into an air- 
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30,000 
W=GROSS WEIGHT (ib) 


A = Aircraft with two Derwents ; Gross weight, 28,300 
Ib: fuel capacity, 6,550 Ib: payload, 3,000lb: range, 
650 miles : reserve allowance, nil. 

B = Aircraft with four Derwents ; Gross weight, 56,600 
ib : fuel capacity, 19,600 Ib : payload, 6,000 ib: range, 
650 miles : reserve allowance, 45 min +4- 320 miles. 


Fig. |. Relationship between gross weight and 
fuel capacity of pure-jet aircraft. 
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craft of given size. It was easy to 
see that by the law of similarity the 
available tank capacity was propor- 
tional to 14x (take-off weight). In 
fact, it was slightly better than this, 
as the bigger the aircraft the more 
feasible did the use of odd spaces in 
the structure become. For twice the 
size, three times the amount of fuel 
could be carried to supply twice the 
number of engines, hence, there was 
another 50 per cent additional fuel 
emergency allowance. 

It was well known that range was 
a function of size.. An aircraft to fly 
London-New York, non-stop, had to 
be of the order of 120,000 Ib all-up 
weight. .An aircraft of half the 
weight would only fly, say, two- 
thirds the distance or, alternatively, 
all the way with no emergency allow- 
ance of fuel. 

A comparison of turboprops and 
turbojets of the near future in rela- 
tion to current piston-engined types, 
said the lecturer, turned almost en- 
tirely upon power-unit development. 
For the purpose of comparison, it 
was reasonable to take aircraft in the short range field of 
40,000-60,000 Ib all-up weight range, or, in other words, the 
40-60 passenger aircraft; or, again, the 8,000 to 12,000 Ib pay- 
load, short range inter-city aircraft. Keeping in mind what 
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“a 20 40 60 {20 140 160 


STANO-OFF TIME (min) 


~ PERCENTAGE OF PAYLOAD 


Flight conditions ; Trip length, 400 miles : distance to alternative airport, 120 
miles ; stand-off altitude, 25,000 ft ; stand-off time variable. 


Fig. 3. Variation of payload with stand-off allowance. 


he had said about the effect of aircraft size on fuel allowances, 
continued Mr. Atkin, he would like to review the much- 
discussed question of allowances and the ability of the three 
types to carry them. The four debatable allowances were (a) 
taxying allowance, (b) stand-off or stacking allowance, (c) 
allowance to alternative airports. and (d) descent allowance 
before going to alternative. 

It would not be possible to tolerate protracted taxying and 
run-up times prior to actual take-off, and hence a new con- 
ception of aircraft handling would be required. Fortunately, 
the jet unit did not require any appreciable warm-up time, so 
that the dispersal of the aircraft adjacent to the take-off point 
was the most practical answer. Power units need then only 
be run immediately before take-off. Passengers could be trans- 
ported from the airport buildings to the aircraft in specially 
designed vehicles. 

Stand-off or stacking allowance, which was pretty well 
directly proportional to shortcomings in operating ‘‘ know 
how,’’ was well known to be the biggest handicap on the 
turbojet and the least on the piston engine, the turboprop 
coming in between. A study of Figs. 2, 3 and 4 showed that 
the pure-jet aircraft, while taking a penalty, did not suffer 
unduly. It would be seen that, relatively, it gained more 
by improvements in engine economy than did the piston engine 
and the turboprop. 

Allowance to alternative airports must obviously be carried 
by all aircraft for some time to come, but there was one 
aspect, that of important changes in operational control tech- 
nique, which was worthy of separate consideration, Omission 
of the pass at the primary-destination airport meant direction 
of the pilot by the ground organization, which must decide 
for itself as regards landing conditions. Pending improve- 
ments in  visibility-assessment methods, such a _ change 


‘ undoubtedly meant conservatism on the part of the ground con- 


trol and consequently more diversions after departure. Never- 
theless, the reduction in block-to-block time for the inter-city 
aircraft would ensure more accurate weather prediction for a 
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Fig. 4. Effect of fuel reserves on direct operating cost, turbojet 
aircraft (calculated on A.T.A. basic formulae). 


shorter time ahead and, as a result, fewer actual diversions. 

When diversion was necessary it was unreasonable to bring 
a turboprop or turbojet all the way from 20,o00ft or 30,o0o0ft 
in case of doubt and in order to look at the airport. If the 
weather was bad it would then be 
necessary to consume large quantities of 
fuel climbing again to height before going 
to the alternative. The different points 
in the operating procedure for the various 
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DISTANCE, 500 miles; TIME, 99 min; FUEL, 9,800 Ib. 


DIRECT OR COST 
PER TON (cents) 


45 MIN. INST. APP. 
300 











8 
100 6200 900 


(00 = 500-——«600 

BLOCK RANGE (miles) 
Fig.5. Effect of fuel reserves on direct operating cost, turboprop 
aircraft (calculated on A.T.A. basic formulae). 


-argument for the four-engined aircraft, which not only gave 

greater safety but also much greater flexibility of operation. 
Turning to operating economy, the letturer said that, in the 

absence of assessment formule relating directly to jet aircraft, 
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types could be brought out very clearly 

pictorially (Figs. 6 and 7). FOE SsIOTe TO ALERN. 
Apart from the importance of avoiding TAXI CLIMB CRUISE DESCENT : 

the descent at the destination before |} pare Similes 376 miles 33 miles 

going to the alternative, mentioned pre- ["pyey.| —-ata7 ib "e 5159 Ib. “ 4063 “i 

viously, the distance to cruising height 451 Ib. 


and the distance for the descent also 
indicated the minimum practical operat- 
ing distance, and so on. Another point 
was that it was necessary to climb or 
descend through the lower 10,000ft to 
15,000ft faster than 200 m.p.h. I.A.S., 
and in this way the incidence of severe 
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< CLEAR. ,000 ft. AT 400 mph. TAS. MANOEUVRE 
bumps could be avoided. At greater CRUISE. ALT — DESCEND TO 25000 tt. no 
altitudes the importance of gust alevia- ae 22min. 56min. cauala 
i , a5 i ; DESCEND, 
tion had yet to be established. FLIGHT TO INST. APP, 
STAND-OFF AT ALT.| ALTERN. DEST. | LAND & TAX! 
45min 25min 27 min. 
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FLIGHT TO ALTERNATIVE 


Fig. 7 (Above). Turbojet flight-plan. 














cane | 120 miles i 
he had made use of the best available 
[ ETRE NG e TO BERN DESCENT _> servicing and maintenance data based on 
asi CLIMB CRUISE DESCENT experience to date. The direct costs for 
76 miles 391 miles 3 miles = reciprocating, turboprop’ and_ turbojet 
zy a6olb i 2640 Ib. ‘s 300 Ib aircraft were given in Table III. It 


would be seen that in the absence of air- 
line operation data for the jet, conserva- 
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tive figures had been used in relation to 
the piston engine, particularly as it was 
now well established that the jet unit 
was much cheaper to maintain. In the 











1&]TO & CLIMB TO] CRUISE AT 25000ft. | DESCEND. | case of the turboprop there was the 
oZROOP It AT 325mph. TAS. agri ye added complication of the airscrew and 
em na & TAXI its attendant reduction-gear and other 
min 2 min. 
{8min. DESCEND, controls. 
FL INST. APP, ; pate : 
sveen teat | ae oe A very conservative figure for the time 
AT a ft. 23iiin. 27min. between overhauls of 500 hours had been 
. min. é 
Fig. 6 Turboprop flight-plan. taken. It could confidently be expected 





There was also the question of the flexibility of operation 
of the jet, which was so often quoted as one of the biggest 
difficulties of jet-transport operation; the view was prevalent 
that the turbojet (and to a slightly lesser extent the turbo- 
prop) suffered from severe inflexibility of cruise and altitude 
operating conditions; this was very much exaggerated, as an 
investigation of four, three and twin-engine operation at 
various altitudes indicated. 

Hetzel of Northrop Aircraft Inc. had also drawn attention 
to this and shown that by using the right number of engines 
for the altitude, the jet could stack at any altitude without a 

malty on fuel economy. This, said Mr. Atkin, was shown 
in Table II and was quite apart from any improvements in the 
slow running economy, etc., arising out of intake-area control, 
er variable-nozzle control, which were bound to emerge from 
the work which is being done in this field now. Therefore, 
provided that an aircraft which was stacked for any length of 
time was definitely being brought in to the scheduled destina- 
tion, there was complete flexibility of altitude and no penalty 
in economy. 

This and the previous discussion on stacking was a strong 


that before the turboprop or turbojet 
transport was in: operation on the sche- 
duled routes, the overhaul period for the jet unit itself would 
be greater than this 750 to 1,000 hours. The large airscrews 
required to absorb the power of the turboprop would always 
be a liability so far as service and maintenance were concerned. 

The absence of vibration so noticeable in a turbine-powered 


TABLE I!: RESERVE REQUIREMENTS FOR A TYPICAL JET TRANS- 
PORT AT VARIOUS ALTITUDES. 








Altitude | 200 miles | Ib for | 45 min at | Ib for Total 

at mi/lb | 200 mi | hr/10,000 Ib | 45min | Res., tb 
0 .028 7,140 1.405 5,340 12,480 

5,000 .03275 6,110 1.535 , 

4 eng. 10,000 .03675 5,440 1.63 4,600 10,040 
{aes 04625 | 4,330 1.765 | 4,250 | 8580 
30,000 0555 3,610 1.835 4,090 7,700 
: 0 (2) .034 5,890 (2) 1.775 4,220 10,110 
Optimum 5,000 (2) .0375 5,340 (2) 1.870 4,010 9,350 
No. of - 10,000 (3) .0397 4,030 (2) 1.83 4,100 9,130 
Engines { 20,000 (3) .047 4,260 (3) 1.84 4,070 8,330 
30,000 (4) .0555 3,610 (4) 1.835 4,090 7,700 
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Jets for Inter-City Transport. : 


aircraft should well justify the assumption that airframe and 
equipment maintenance overhaul and replacement would be 
greatly reduced. Instrument replacement in particular would 
be a fraction of that on piston-engine aircraft. 

The item of prime importance was that of fuel cost. At 
the moment the economy of the available jet engines which 
were sufficiently reliable for civil use was somewhat marginal, 
and while even now the jet-powered transport had more earn- 
ing power than the piston-engine transport, the price of the 
fuel was an important: factor because rather more than half 
the direct operating cost of the pure jet was for fuel. __ 

The turboprop was in a rather more favourable position 
because of its lower fuel consumption. 

Comparison of these figures with actual airline operator’s 
figures showed remarkably close agreement. Substitution of 
the actual block speed values gave the curves shown in Fig. 4 
for the turbojet and in Fig. 5 for the turboprop. These 
showed that for typical aircraft designed around available, 








100 200 300 400 500 600 700 800 
BLOCK RANGE (miies) 


° 


Fig. 8. Direct and indirect cost per ton mile. 


or near available engines, the two types were roughly equal so 
far as direct costs are concerned. 

It was, however, necessary now to consider and add indirect 
costs. In this regard it was necessary to examine those differ- 
ences betwen the three types which upset the normal methods 
of comparison. It was obvious that the most important differ- 
ence was in the amount of fuel as a percentage of the take-off 
weight. This necessitated the setting up of a method of com- 
parison between reciprocating engine and jet aircraft which 
took account of this major difference. 

If one discounted the differences in refueling which were 
a small part of the indirect cost, then the aircraft would be 
comparable ; and the smaller the number of aircraft in the fleet 
required for a given job expressed in ton or passenger miles/ 
year, the less would be the indirect cost per ton-mile. An 
analysis of typical air routes appeared to indicate that the 
current cost was about 1.75 times the direct cost, less fuel. 

On this basis the combined direct and indirect costs could 
be estimated. These were given in Fig. 8 and showed the 
superiority of the jet when total costs were considered. 

Another way of comparing the various types to consider the 
total takings into annual return on the investment in aircraft 
to perform a given operation of, say, 100,000,000 ton miles 


TABLE lil: DIRECT OPERATING COSTS OF A FOUR-ENGINED 
TURBOJET TRANSPORT COMPARED WITH AIRCRAFT POWERED 
BY PISTON ENGINES AND TURBOPROPS. 


(Air Transport Association Method of Computation.) 
Cost per Revenue Hour Rates 














Expense Account - (Dollars) 
Turbojet Piston Turboprop 
Engine 
(1) Constant cost/revenue hour ; 
Oil cost cas i a5 aa 0.23* 2.90 0.23* 
Engine overhaul and repair cost ... 16,15* 9.97 16.50* 
A/C overhaul and repair cost wee, 12S ~ 15.74 15.74 
A/C and engine ground service cost 6.91* 13.78 11.80* 
A/C depreciation cost sa aehs ewes 20.32 20.32 
Engine depreciation cost... oy 10.00 6.66 12,30 
Total ; Constant cost/revenuehr.... 69.35 . 69.37 76.89 
CW;* CW; c,W,* 
(2) Fuel cost/revenue hr. ; hd 
6.7T,, 6T, 6.7T,, 
< , 
(3) Costs varying with block speed ; 
Cost/revenue hour : 
First pilot's cost abe me - Sie 6.699 + 0.0195 V, 
Co-pilot’s, engineer’s or radio 
operator’s cost... wae ace 2.329 + 0.0146 V, 
Cabin attendant’s cost 0.9511 + 0.00594 v,, 
Crew expenses 0,00794 V, 


12.822 + 0.0013 V,” 
22.801 + 0.0493 V» 


AIC. insurance 





Total ; Cost varying with V, evs 
where ; Cy = price of fuel per U.S. gallon in dollars 
W,= weight of consumable fuel 
Ty = block to block time in hours 
V, = block to block speed in m.p.h. 
* A.T.A. formule modified for jet unit. 
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100 200 300 400 soo 600 7090 800 900 


BLOCK RANGE (miles) 


A = Inter-city turbojet transport. D = Medium-range pre-war 
B = Short-medium-range piston transport. 

engined transport. 
C = Short-medium-range turbo- E = Long-range piston-engined 


prop. ~ transport. 


Fig. 9. Comparative earning power. Load factor, 70 per cent ; 
revenue per passenger mile, 5.5 cents. 


per annum. Then, subtracting the total operating costs, the 
profit returns can be expressed as a percentage of, the capital 
cost of the aircraft. The number of aircraft- required varied 
with stage-lengths, so that for a system consisting of a number 
of different stage-lengths a suitably weighted average number 
of aircraft will be required. Apart from this refinement, air- 
craft could be composed effectively on this basis. 

Figure 9 gave the results and showed what could be ex- 
pected from the various types and vintages of aircraft. It also 
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400 5SO0O 600 700 800 900 
BLOCK RANGE (miles) 


100 200 300 


Present s.f.c. 
— — — — — 5 per cent improvement. 
— —— — — 10 per cent improvement. 
Fig. 10. Effect of reduction in specific fuel-consumption (70 per 
cent load factor, 5.5 cents per passenger-mile). 


brought out the advantages of simplicity, cheapness of fuel, 
and, above all, speed. 

Another point which was brought out by this mode of presen- 
tation, apart from the effect of fuel cost, was the effect of 
improvements in engine economy. In Fig. 10 it could be seen 
that if the optimum earning power range of a jet transport 
was 460-500 miles now, then 5 per cent-improvement in fuel 
economy extended the optimum earning range by 70 miles, 
while 10 per cent improvement would increase the optimum 
by 140 miles with a 12 per cent increase in return on invest- 
ments. Taking the increase in range to the point of equal 
return, then the range was increased from 460 to 730 miles, 
which represented a 20 per cent increase in range, so the gains 
due to comparatively small improvements in fuel economy 
were disproportionately large. 

With regard to the turboprop, however, said Mr. Atkin, 
similar improvements in engine performance did not have the 
same large effects on earning power. The fuel being a smaller 
part of the direct operating cost, the effect of improvement at 
this time was much less. This was shown in Fig. 5. 

The lecturer concluded with an examination of the effect 
of engine power and economy on direct operating costs. He 
thought that it would be some time before speeds were, in 
practice, pushed up into the 500 m.p.h. range ‘‘so glibly 
talked about.’’ It was quite reasonable to operate a short- 
range jet transport at appreciably lower speeds and still indi- 
cate a perfectly reasonable operating cost. As far as direct 
costs were concerned, there was surprisingly little variation 
over quite a wide speed range; the importance of extra power 
lay more in the ability which it conferred to reach economical 
height quickly. 
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INDOORS AT FARNBOROUGH 


Chase 
WEY asy 


TT. NINE 
FEATHER WEGHE 
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A FEATURE of this year’s $.B.A.C. Show was the excellence of the stands in the static exhibition, some of which ace portrayed above. (1) Our own stand 


showed the original, in colour, of the Dart drawing by R. E. Poulton. (2) Faireys devoted a complete corner to Naval Aviation and the versatility of the Firefly. 

(3) Tecalemit had both metering and micro pumps on view, while their next door neighbours displayed R.F.D. dinghies. (4) Saunders Roe had beautiful model: 
oftheir flying boats and the model of a Proteus power unit on the same stand was an exquisite example of the mcdel-maker’s art. (5) Titanine told the story of 
thelr doping schemes with great artistry, and (6) Marconis had their usual comprehensive range of radio installations. Flowers played a part in several motifs. 
B 2) 
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T was with unusual interest that Flight learned that Czecho- 
slovak State Airlines was to fly one of its new Soviet 
designed and built Il-12s into London on September 12. 

The following impressions have been recorded by a contributor 
ho, while in Finland recently, made several journeys out to 
Helsinki Airport in the hope that Aeroflot would use an I-12 in 
place of the normal Dakota on the Moscow-Helsinki service. 
Normally used on the Prague-Paris service by C.S.A., the 
Il-tz had been put on the Prague-London run to cope with 
extra traffic. First indication to some people that this was a 





"“ Flight * 
On'y the first pilot of the IL-12 has a blind-flying panel. Engine 
instruments are centred on the main panel. 
B27 


photograph 


It will be seen that the IL-12 is of modern appearance. 





Data overleaf bespeak a useful performance. 


INSIDE THE IL-12 


Czech-Operated Russian Airliner Visits Northolt 


Flying Impressions 


strange aircraft was when the porters at Northolt went to place 
the passenger steps in the accustomed position on the port side 
and found that there was no door, for, like all the airliners used 
in the U.S.S.R., this machine has its passenger entrance on 
the starboard side. 

The Il-12 first appeared in 1946, designed by Sergei [liuchin, 
best known for his Il-2 Stormovik. Already used in large 
numbers by Aeroflot, two Il-12s were recently delivered to 
C.S.A. for flight trials. -These were registered OK-CBA and 
OK-CBB and it was the former which visited London. It is 
understood that these aircraft have proved to be entirely satis- 
factory and that the flying personnel like them. The hostesses 
appreciate the spaciousness of the cabins after flying on DC-3s, 
although there are more passengers to attend to. 

In layout the [l-12 is a two-engined all-metal cantilever 
low-wing monoplane with fully retractable nosewheel under- 
carriage and a single fin and rudder. The type is in the same 
class as the Viking, having about the same weights, power and 
performance. 


Fair Workmanship 


A rather hurried examination showed that the aircraft is 
well built, with quite good workmanship and finish. The only 
flush riveting is on the wing, from the leading edge to a little 
less than half chord, and on the engine cowlings. The fuselage 
is of circular section, but is not pressurized. The nose section 
houses the pilot and co-pilot, each with-full flying controls and 
instruments. <A blind-flying panel is positioned in front of 
the first pilot. Engine controls are on the usual pedestal 
between the pilots, while all engine instruments are grouped 
on the main central panel. Most of the instruments are of Russian 
manufacture and appeared to be of good quality and finish 
Though the notices and instructions in the cockpit of the 
OK-CBA are in Russian, the altimeter bears the word “‘ Alti- 
tude’’ and is calibrated in feet. View from both pilots’, 
seats is extremely good, and includes plenty of rear vision. 
Behind each pilot is a semi-bulkhead; aft of the bulkhead to 
port is the navigator’s position and on the starboard side is the 
radio compartment, while between the two bulkheads is a jump- 
seat for the flight engineer. On the rear wall of both radio and 
navigator’s compartments is a 12-litre tank of de-icing fluid. 

The passenger cabin is spacious, well lit and well ventilated ; 
comfortable adjustable seats for 28-32 passengers are arranged 
in pairs on each side of a central aisle. The normal layout 
is for 28 seats, but the front bulkhead can be moved forward 
to allow the fitting of an extra row. There is a large double- 
glazed window beside each pair of seats, including the extra 
seats when these are in position The pleasant yellow curtains 
are of a silky material. Above each pair of seats is a rack for 
light luggage, and when not in use the rack is kept folded up 
and retained by a simple catch. Individual] ventilators and a 
stewardess call-bell are above each window, while beneath the 
windows are ashtrays. 

(Concluded at foot of page 396) 
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CORRESPONDENCE 


The Editor of ‘‘Flight”’ does not hold himself responsible for the views expressed by correspondents in these columns. The names ang 
addresses of the writers, not necessarily for publication, must in all cases accompany letters. 


ELUSIVE RECORD 


RULY, Farnborough was an occasion for a hearty measure 

of good, old-fashioned national pride, and no one was more 
warmed around the heart (and I must confess, chilled down 
the spine) than myself by the performances of our two research 
fighters, the Hawker P.1052 and Supermarine 510. But at the 
same time I was puzzled and disappointed, for neither-appeared 
to be as fast as the standard F-86 Sabre fighters.in every-day 
service with the U.S.A.F. 

We have to admit, it seems, that though Britain leads the 
world in jet propulsion, she is at present incapable of regain- 
ing the world’s speed record. Surely this is a state of affairs 
which demands urgent attention. We are not even able to 
offer a favourite excuse of ours on these occasions—that the 
foreign record-holder is a special hotted-up racing job with no 
ptactical application. The Sabre is, I repeat, a standard 
tighter, backed by many months of service. 

Bolton, Lancs. W. SYKES. 


FALLACY 


F course, the fallacy behind ‘‘Soundproof’s’’ argument 
(Correspondence, September 15th) is that directed. against 
all transport, or mechanical progress in general; it is valid, but 
against aiy transport as opposed to other forms, it is com- 
pletely invalid. He praises railways while scorning airways. 
To turn his own argument against him—a horse-drawn coach 
of perhaps four ‘‘ horsepower’’ might carry six people. Can 
his 1,500 h.p. rail loco beat that power/ passenger ratio? On 
what data does he base his assumption that aircraft are danger- 
ous while trains are safe? Statistics show no such great 
difference. 

If he said: ‘‘ Let us all walk and dispense with mechanical 
aids,’’ he would have an argument, albeit unpopular. But he 
cannot condemn air transport on those grounds without con- 
Jemning ail transport. G. R. SATCHLER. 

Oxford. 


FARNBOROUGH SUGGESTION—I 


OW that Farnborough has come and gone—and a grand 
4N affair it was, from every point of view—may I, through 
your columns, venture a suggestion to the S.B.A.C.? — Like 
every other spectator present, I was thrilled to the core by 
the high-speed, low-altitude flying of the jet-fighter pilots; 
but—and again, I am sure, like many others—I could not 
repress an uneasy feeling about what might happen in the 
event of anything going wrong. In such a connection, and in 
speaking of such magnificent pilots and aircraft, I do not 
suggest the possibility of either an error of judgment or a 
mechanical failure, but rather one of those unforeseen, once-in- 
a-million occurrences, such as a pilot being stung in the face 
by a wasp just as he pulls out of his dive at ‘‘o feet.’’ 

I dimly remember that before the war, at an air display on 


INSIDE 


, 


THE 


the Continent, an aircraft ploughed through the crowd, with 
fatal results to some dozens of people. If a pre-war machine 
could do that, the result of a similar occurrence with an over. 
600 m.p.h. fighter among the densely packed crowds on the 
Farnborough public days simply does not bear contemplation, 

f therefore suggest that, at future S.B.A.C. Displays, low 
flights be made only along the runway, and not over the 
public enclosures, and that no spectators be allowed to con 
gregate in the area immediately opposite the runway’s end 
(i.e., the eastern end, towards which most of the ‘‘ beat-ups” 
were done). 

Whilst well aware that such a regulation would deprive a 
lot of people of a thrill, one must visualize the possible alter- 
native which may otherwise come sooner or later—nameély, 
a catastrophe which would be the worst possible advertisement 
for the S.B.A.C., the manufacturer concerned and British 
aviation in general. 

It would be most interesting to hear the views of the demon- 
strating pilots concerned. W. H. SMITH. 

London, S.W.1. 


FARNBOROUGH SUGGESTION—II 


NLY one thing was lacking at Farnborough—the note of 
gaiety introduced by flags, as exemplified at almost every 
Continental air display. Would it not be a pleasant gesture, 
at future S.B.A.C. Displays, to fly the national flags of the 
4o-odd countries which usually send representatives? 
Luton, Beds. SPECTATOR. 


FIRST DRAUGHTSMAN ? 


— of the large number of persons who are or have been 
employed as draughtsmen (and, for that matter, draughts- 
women) in the aircraft industry over the past thirty years may 
be interested to learn who, actually, was the first aircraft 
draughtsman in Britain to work as such for a wage. 

As far as can be ascertained, the record for this achievement 
must go to the late Sidney Hollands, who worked as draughts- 
man for Sir Hiram S. Maxim on the design of the latter’s large 
steam-driven aircraft constructed at Baldwyns Park, Bexley, 
Kent (the home of the inventor) during the years 1891 to 1893. 
Later (somewhere around 1906-7), Mr. Hollands worked as 
draughtsman on the design of a small dirigible balloon con- 
structed by Spencer Brothers, the balloonists, of Highbury, 
London. This dirigible had no higher aim in life than that of 
advertising a well-known baby-food, popular at that time, 
and the whole enterprise ended in litigation in the High Coutt, 
the baby-food proprietors being the winners. Incidentally, the 
airship was chartered by the Suffragettes of those days for one 
of their militant exploits. 

The writer believes he is the only person still living who is 
in possession of the information about Mr. Hollands. 

E. V. HAMMOND. 

London, S.W.17. 


IL-12 


(Continued from the previous page) 


The seat belts as fitted are definitely inadequate. There is a 
DC-3 type of window emergency exit on each side. Cabin 
heating is by means of hot air through ducts at the base of the 
walls. The seat-belt and ‘‘no smoking’’ signs are in Czech, 
Russian, English and French. 

At the rear of the cabin opposite to the entrance door is 
a small, well-equipped pantry, and aft on the starboard side is 
a lavatory with wash-basin and large mirror. 

Occupying the space to port of the lavatory and also behind 
it is a freight hold of generous proportions, connected by a door 
with the passenger cabin and having a loading door on the port 
side. This door is rather high for exterior loading and is 
probably too small for the acceptance of other than small 
freight. Between the cabin and the crew’s compartment is 
another freight compartment, the size of which depends. on the 
number of™“passenger seats installed; it is loaded through a 
hatch in the floor. 

The wing, which has hot-air de-icing, is of thick section, 
with a noticeable change in profile at about half-way along 
the outer section. The flaps and ailerons, like the rudders and 


elevators, are fabric-covered; metal trim-tabs are. fitted to all 
control surfaces except the port aileron. 





The engines are 1,650 rated h.p. ASH 82 FN two-row radials 
(ASH denotes the designer, A. D. Shvetsov) and they drive 
large-diameter four-bladed metal airscrews with fluid de-icing. 


The twin-wheel main undercarriage units retract forward to be — 


completely housed in the nacelle. Retractable landing lights 
are fitted under each wing. 

The I-12 was taxied quite fast and ground control appeared 
to be positive. Take-off time with fifteen passengers and @ 
crew of five was just under 20 sec, and the climb was steep; 
the pilot, Captain Koucky, proceeded to demonstrate 
manceuvrability with some impressively tight turns. 


On.cruising powers the noise and vibration are reasonable—. 


perhaps slightly better than those of the Viking. ; 

The Il-12 has a span of rogft, length of 6o0ft rrin and 
height of 26ft 6in; weight empty is 24,470 Ib and weight 
loaded 38,030 Ib; economical cruising speed is 205-211 m.p-h. 
at 9,800ft at 1,850 r.p.m. 

Dimly discernible beneath the Czech registration was 4 
Soviet civil registration which suggests that this IL-12 had seem 
service with Aeroflot. The type will probably be placed im 
service on the Prague-London route when further aircraft 
have been delivered. Ten may be commissioned. 
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Royal Air Force and 
Naval Aviation News 


‘and Announcements 





Abbey Service 
ATTLE of Britain Week was con- 
cluded last Sunday by a Service of 
Thanksgiving at Westminster Abbey, 
which was attended by a large congrega- 
tion, including many high-ranking 
R.A.F. officers. The King was repre- 
sented by his principal Air A.D.C., Air 
Chief Marshal Sir John Slessor. 

During the service, which opened and 
closed with trumpet fanfares from the 
Central Band of the R.A.F., the ensign 
of the R.A.F. was laid on the high altar, 
and, in a special prayer, there were refer- 
ences to those who fell in the Battle. 
Later, a wreath was laid at the R.A.F. 
Memorial on the Embankment by Air 
Marshal Sir Hugh Saunders, on behalf 
of Lord Tedder, who had left for America 
the previous day. 


Britannia Shield Awarded 


Fok the third successive year, France 
has won the Britannia Shield. On 
behalf of the French team, which he led, 
General L. M. Chassin received the 


trophy from the French Ambassador, M. 
Massigli, at the Empire Pool, Wembley, 
at the conclusion of the boxing finals 
last Friday. 

The French team was victorious in two 
of the five sporting events—fencing and 






RECALLING 1940: 
Battle of Britain, is seen with the present 


Lord Dowding ong 4 who led ped Command during the 
0.C., 


SEPTEMBER SILHOUETTES: 


cross-country running—and accumulated 
a total of 110 points. Great Britain, 
represented. by the R.A.F., was second, 
with 92 points, and won the shooting 
and boxing events. Belgium came third, 
with 74 points, and the Netherlands team 
(winners of the swimming competitions) 
were fourth, with 7o points. Norway 
and Greece scored 67 and 52 points 
respectively. 

The Britannia Shield was donated by 
S/L. E. S. Virpsha, a former member of 
the Polish Air Force who flew with the 
R.A.F. during the war and is now a 
British subject. .Competition for the 
shield is held annually between service 
sportsmen of Allied nations and is in- 
tended to perpetuate the spirit of wartime 
comradeship. S/L. Virpsha, and leaders 
of the teams taking part in the competi- 
tion, are pictured overleaf. 









Air Marshai Sir Basil Embry, and 


_AV-M. S. F. Vincent, A.O.C. I! Group, during the Battle of Britain Dinner, held at 
Fighter Command Headquarters on September i5th. 
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“ Flight” photograph 
Evening approaches as Mosquito 36 night-fighters make 
their way back to West.gMalling on conclusion of the Battle of Britain fly-past. A 
brief report on the operation appears on page 372. 


Antarctic Venture 

HE Royal Air Force will fly in the 

Antarctic for the first time when a 
unit of two officers, three airmen and two 
Auster 6s take part in the joint Norwe- 
gian-British-Swedish scientific expedition 
to the Antarctic between November and 
the spring of next year. The scientists 
of the expedition will spend two years 
in the region. 

The R.A.F. unit will provide air recon- 
naissance in the search for a passage 
through the pack-ice and for advanced 
bases on the Antarctic mainland, and 
will also help to find a landing place on 
the ice-shelf. Participation in the expe- 
dition will give the R.A.F. a unique 
opportunity to enlarge its knowledge and 
experience of polar flying, especially in 
relation to the effects of climate and 
magnetism, and to try out many items 
of Service equipment, including clothing, 
radio and tools. The area in which the 
expedition will work is Queen Maud 
Land, an unexplored ..tract of the Ant- 
arctic bounded in the West by the Falk- 
land Islands Dependencies and in the 
East by the Australian Antarctic terri- 
tory. It lies between 20 W. and 45 E. 

Following the appointment of S/L. 
G. B. Walford as the R.A.F. comman- 
der, some 250 officers and men volun- 
teered to accompany, the expedition. 
Those selected are F/L. H. M. H. Tudor, 
D.F.C., Sgt. P. D. Weston, B.E.M., and 
Cpl. W. B. Gilby. A radar fitter is yet 
to be chosen. 2 


Week-end Fighter Control 


— and Dakotas of Transport 
Command will carry over 200 mem- 
bers of 16 fighter control units of the 
R.Aux.A.F. from all parts 6f the country 
to Exeter and Colerne, where they will 
be dispersed to four separate stations to 
take part in Exercise Bulldog. 

They will arrive in the West Country 
early next Saturday, September 24th, 
returning to their bases before nightfall 
on Sunday. Personnel are divided into 
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three watches for round-the-clock service 
in the South-West Sector Control Room, 
and the three ground control interception 
stations, which they will man during the 
week-end. 


Accident-Free 

5,000,000 passenger-miles flown by 
passenger- and troop-carrying aircraft 

of the R.A.F. during July, there was not 

a single accident involving death or 

injury. 


Western Union Defence 


T the Royal United Service Institu- 

tion, Whitehall, on Wednesday, 
October 12th, at 1500 hr, Field-Marshal 
the Viscount Montgomery of Alamein 
will speak on The Western Union and its 
Defence Organization. The chair will be 
taken by Marshal of the R.A.F. Lord 
Newall. 


Showing the Flag 
be theepoe: overseas good will visits by 
fighter squadrons of the R.A.F. and 
Naval Aviation have given evidence to 
many mations both of the excellence of 
their equipment and of the high stan- 
dard of their pilots, The latest country 
to be visited is Italy, in which Vampires 
of No. 73 Squadron, Middle East Air 
Force, are to spend a week. 

The aircraft are due to leave Malta for 
Rome to-day (Thursday). To-morrow 
they will be seen at Malpensa, and on 
the following day they will demonstrate 
at Linate in rehearsal for their part in 
an air display at Milan on Sunday, Sep- 
tember 25th. Next Monday, the Squad- 
ron will again visit Rome, where they 
are due to give a display on Wednesday 
before returning to Malta. 

No. 73 Squadron is commanded by 
S/L. Robert Oxspring, D.F.C., a former 
€.O. of No. 54 Squadron, Odiham. He 
led six Vampires of 54 Squadron on 
their flight to America in July of last 
year—the first crossing of the Atlantic 
to be made by jet aircraft. 


FLIGHT, 22 September 19 


THE BRITANNIA SHIELD—the competition results for which are given on the 
preceding page—is inspected iby (left to right) A. Cdre, O. K. Griffin, Maj. Dieu 
(Belgium), S/L. Virpsha (donor of the Shield), General Chassin (leader of the French 
team), G/C. Chacksfield, Col. Kostopoutos (Greece). and Lt. Col. Bolken (Netherlands), 


H.M.S. ‘“‘Heron’s” Air Day 


HE Naval Air Day which is to be 

held at R.N.A.S. Yeovilton, Somer- 
set »(Capt. W. A. Adair, O.B.E.), on 
Saturday, September 24th, promises to 
be an outstanding event. In addition 
to the afternoon’s well-filled flying pro- 
gramme, there will be an extensive static 
exhibition. Representative parts of the 
station (officially styled H.M.S. Heron) 
will be opened to the public, and 
several modern Naval aircraft will be 
on show, together with a number of 
stands from the recent S.B.A.C. exhibi- 
tion. Charter aircraft will give pleasure 
flights during the afternoon. Cost of 
admission will be rs for adults and 6d 
for children, with all.proceeds going to 
Naval charities. 


SHOWPIECE : His Majesty’s Air Force Vessel Bridlington represented the Marine 
Branch of the R.A.F. in London’s Battle of Britain:celebrations. This 700-ton ex-Naval 
minesweeper, which was moored near Tower Pier, provided accommodation for the 
crews of a Sunderland and seaplane tender which were also on:show. The Bridlington, 
and its sister ship Bridport, are used mainly as radar-target and torpedo-recovery vessels. 


Gibraltar Ceremony 


T= foundation-stone of a new dining: 
room, club and living quarters fo 
airmen in Gibraltar—the first permanent 
R.A.F. buildings on the fortress—w. 
laid by the Under-Secretary of State f 
Air, Mr. de Freitas, on Monday, Septem= 
ber 12th. Accompanied by the A.O.C. 
in-C., Coastal Comniand, Air Marshal Sir 
John Baker, Mr. de Freitas flew to 
Gibraltar in an R.A.F. Sunderland from> 
Calshot. & 


Reunions 3 

HE reunion of Nos. 138 and 162% 
Squadrons, R.A.F., is to be held’on 
Friday, November 11th. Details from 
C. K. Curtis, The College of Aeronautics, 
Cranfield, Bletchley, Bucks. : 


* * * 

Former members of No. 136 Squadron 
interested in holding a reunion in Lo 
don in late October are asked to confatt) 
$/L. V. K. Jacobs, New Zealand House, 
415, The Strand, London, W.C.2: ' 

* * * : % 

A reunion dance for Nos. 681 and 684 
Squadrons, R.A.F., will 
Saturday, October 15th, 
Court Hotel, Twickenham, Middlesex, 
from 1g0o hr to 2345 hr. Tickets 58 
from J. Umnsted, 112, Clifden Court, 
Twickenham. 


* ; * * 

No. 221 Squadron, R.A.F., O.C.Ay 
will hold its reunion in London on Satur 
day, October 15th. Tickets, 6s. 6d., and 
details 
Nightingale Road, Carshalton, Surrey. 

* 


* * 

No. 258 Squadron, R.A.F., reunion 
to be held at the Windsor Castle Hotel, 
Victoria, London, at 1900 hr on Satur 
day, October 22nd. Details and tickets 
from T. Tucker, 18, Edington Avenue, 
Heath, Cardiff. Travelling expenses 
fund (confidential) for those with far 10 
come. 


* * * 

A reunion dinner and dance for No- 
Squadron, R.A.F., «will take place at 
Holborn Restaurant, London, W:C.1, 
Friday, December 23rd. Full partica- 


lars from T. Chilton, 14a, Westcroft 7 


Square, London, W.6. 


at the Coke” 


from H. N. Crawshaw, 93) © 
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